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INTRODUCTION
For two c e n tu r i e s  th e  plum o u rc u l io  h as  been known to  be 
d e s t r u c t i v e  to  s to n e  f r u i t s .  There a re  r e p o r t s  o f i t  d e s t ro y ­
in g  p ea ch es ,  plums, c h e r r i e s  and n e c ta r in e s  as f a r  back as  th e  
s e v e n te e n th  c e n tu ry .  I t  i s  a lso  c o n s id e red  as  a  major p e s t  o f  
th e s e  f r u i t s  a t  th e  p r e s e n t  t im e . I n  th e  so u th e rn  s t a t e s ,
where th e r e  a r e  two broods a n n u a lly ,  the  c u r c u l io  i s  co n s id e re d
th e  o u ts ta n d in g  p e s t  o f  peaohes. F a r th e r  n o r th ,  where o n ly  
one brood  o c c u rs  each y e a r ,  the  damage i s  n o t  so s e r io u s ,  b u t  
i n  y e a rs  f a v o ra b le  to  i t s  h ib e r n a t io n  and r e p ro d u c t io n  i t  
c a u se s  c o n s id e ra b le  damage to  peaches  and e a r ly  summer a p p le s .  
Q uain tance  and Jenne*s * p u b l i c a t i o n  on th e  plum c u r c u l io  con­
t a i n s  th e  l a r g e s t  amount o f  in fo rm a tio n  eve r b roug h t to g e th e r  
i n  one p u b l i c a t i o n  on t h i s  i n s e c t ,  and t h e i r  b ib l io g ra p h y  
c o v e rs  th e  l i t e r a t u r e  up to  1911. The fo l lo w in g  rem arks on 
th e  e a r l y  w orkers and p u b l i c a t i o n s  on the  c u rc u l io  a re  tak en  
from  t h e i r  b u l l e t i n .
The c u r c u l io  i s  d e s c r ib e d  as be in g  a  s e r io u s  p e s t  o f  
s to n e  f r u i t s  as  e a r ly  as  177^> w ith  s e r io u s  damage o c c u r r in g  
around  P h i la d e lp h ia  and i n  New J e r s e y  i n  1750. During th e  
f i r s t  h a l f  o f  th e  e ig h te e n th  c e n tu ry  many p a p e rs  were p u b l is h e d  
on  th e  d e p re d a t io n s  of th e  c u rc u l io  and su g g e s t io n s  made fo r  
i t s  c o n t r o l .  From 1£>2>5 to  1900 s e v e ra l  prom inent en to m o lo g is ts  
i n c lu d in g  S. A. Forbes, L. 0 . Howard, 0. V. R i le y ,  0. P.
G i l l e t t e ,  0. S. C ra n d a ll ,  and o th e r s ,  made c o n t r ib u t io n s  to  th e
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knowledge o f  t h i s  in se c t . .  S ince 1900 th e  e n to m o lo g is ts  i n  
th e  U n ited  S ta te s  Department o f  A g r ic u l tu re  and i n  a g r e a t  
number o f  s t a t e  i n s t i t u t i o n s  have worked on i t s  l i f e  h i s t o r y ,  
s e a s o n a l  a c t i v i t i e s  and c o n t r o l .  These r e s u l t s  a re  p u b l is h e d  
i n  v a r io u s  en to m o lo g ica l and h o r t i c u l t u r a l  p a p e r s .
The f i r s t  work on c u rc u l io  from Maryland was r e p o r te d  by 
Q uain tance  i n  1902. He conducted  t e s t s  to  de te rm ine  th e  number 
o f  eggs d e p o s i te d  by an in d iv id u a l  fem ale . I n  19085 he ra n  
t e s t s  to  d e te rm in e  th e  number o f  fe e d in g s  and egg p u n c tu re s  
made by d i f f e r e n t  i n d i v id u a l s .
I n  1909 Symons2 s t a r t e d  experim en ts  n e a r  Boonsboro, Md., 
to  d e te rm ine  th e  e f f e c t  o f a r s e n i c a l s  on c u r c u l io ,  b u t  inclem ­
e n t  w eather p re v e n te d  any re c o rd s  from be in g  ta k e n .  I n  1919 
Oory^ made a  su rvey  o f  c u rc u l io  damage in  o rc h a rd s  and found 
t h a t  from 85$ to  16$  o f  a p p le s  on unsprayed  t r e e s  and 1 1/ 2$  
to  15 1/ 2$  o f  th e  peaches on unsp rayed  peach t r e e s  showed 
e i t h e r  egg o r  fe e d in g  p u n c tu re s .  Sanders^" working on th e  c u r ­
c u l io  on th e  E a s te rn  Shore o f  Maryland, found t h a t  th e r e  was 
o n ly  one b rood  o f  b e e t l e s  around B e r l in ,  Md., i n  19285, and 
t h a t  th e  b e e t l e s  were i n  th e  o rc h a rd  on May 2 i n  l a r g e  numbers. 
At th e  time th e  f i r s t  b e e t l e s  were c o l l e c t e d  i n  th e  o rc h a rd  
t h e  p e t a l s  were f a l l i n g  from th e  p each es .
The w r i t e r  began i n v e s t i g a t io n s  on th e  plum c u rc u l io  in  
March 19285 a t  Hancock, Md., and th e  r e s u l t s  o f  th e se  i n v e s t i ­
g a t i o n s  a re  r e p o r te d  i n  t h i s  p ap e r .
EMERGENCE OF CURCULIO FROM WINTER QUARTERS 3
AND THEIR ENTRANCE INTO THE ORCHARD
A knowledge o f  th e  d a te  on which th e  c u r c u l io s  b eg in  to  
emerge from t h e i r  w in te r  q u a r t e r s  and e n te r  th e  o rc h a rd ,  and 
th e  p e r io d  o f  time over which t h i s  emergence c o n t in u e s ,  i s  o f  
v i t a l  im portance  i n  s e t t i n g  up c o n t ro l  measures*
The b eg in n in g  o f  th e  emergence o f  th e  o u rc u l io  from h ib e r ­
n a t i n g  q u a r t e r s  in to  th e  o rc h a rd  i s  dependent upon th e  d a i l y  
mean te m p e ra tu re s .  Q uain tance, Woodside5 and D ozier and W illiam s^ , 
found  t h a t  no c u r c u l io s  emerged u n t i l  th e  d a i l y  mean tem p era tu re  
re a c h e d  55°• W. D. Whitcomb^ foxjind t h a t  c u r c u l io s  k ep t a t  a  
c o n s ta n t  tem p e ra tu re  o f  55°» rem ained s lu g g is h ,  d id  l i t t l e  e a t ­
in g  and l a i d  ve ry  few eggs.
R ecords k ep t  over a. p e r io d  o f seven y e a rs  by the  w r i t e r  
shows t h a t  a d a i l y  mean tem p era tu re  o f  55° o r  above i s  nec­
e s s a r y  f o r  from one to  th r e e  days b e fo re  emergence s t a r t s  i n  
c u l t i v a t e d  o rc h a rd s .  However, i n  one u n c u l t iv a te d  o rc h a rd  
c o n ta in in g  l a r g e  p i l e s  o f  b ru sh  and ro c k s ,  c u r c u l io s  were 
c o l l e c t e d  when th e  d a i l y  mean tem p era tu re  was 4-9°• This seems 
to  i n d i c a t e  e i t h e r  t h a t  th e  b e e t l e s  s t a r t  moving around in  
t h e i r  h ib e r n a t in g  q u a r te r s  s e v e ra l  days b e fo re  th ey  a r e  ac­
t u a l l y  found i n  th e  o rc h a rd ,  o r  the  a d u l t s  h ib e r n a t in g  in  
t h i s  o rc h a rd  were exposed to th e  sun r a y s ,  which a c tu a l l y  
exposed them to  a h ig h e r  tem pera tu re  th an  was r e g i s t e r e d  on
th e  hygro therm ograph .
The time o f  e n t ry  o f  th e  c u rc u l io  in to  th e  o rc h a rd  was 
d e te rm in ed  by sp rea d in g  a l a r g e  sh e e t ,  o r  a  p ie c e  o f  canvas, 
b en e a th  th e  t r e e  (F ig u re  I )  and g iv in g  th e  t r e e  a sudden j a r .
k
I f  th e  c u r c u l io s  a re  p r e s e n t  th ey  w i l l  f e ig n  d e a th  and drop to  
th e  canvas where they  w i l l  rem ain  f o r  a s h o r t  w hile  u n le s s  r e ­
moved. This method has  been u sed  in  so u th e rn  s t a t e s  as  an ad­
j u n c t  i n  t h e i r  c o n tro l*
The f i r s t  j a r r i n g  f o r  c u r c u l io s  should  always be done 
s e v e r a l  days i n  advance o f  th e  d a te  th e  c u r c u l io s  a re  exp ec ted  
to  emerge. I n  1928 th e  f i r s t  t r e e s  to  be j a r r e d  were on 
A p r i l  25 . T rees were a ls o  j a r r e d  on A p ril  26 , 27, 28, 29 and 
30 w ith o u t  c o l l e c t i n g  any c u r c u l io s .  The d a i l y  mean tem pera­
t u r e s  on th e s e  d a te s  were 4-5°, ^ 5°> 35°> ^ ° »  end
56° ,  c o n s e c t iv e ly .  On May 1 two c u r c u l io s  were c o l l e c t e d ,  
when th e  tem p e ra tu re  was 5&0 , th e  same as on th e  day p re ­
v io u s ,  g iv in g  two days w ith  a d a i l y  mean tem p era tu re  above 
55° b e fo re  any b e e t l e s  were c o l l e c t e d .  At t h i s  time about 
o n e - t h i r d  o f  th e  peach was exposed from th e  shuck. The 
r e g u l a r  shuck sp ray  was a p p l ie d  fo u r  days l a t e r .
The peak o f  emergence o c c u rre d  on May 22, o r tw en ty -  
two days a f t e r  th e  f i r s t  c u r c u l io s  e n te re d  th e  o rc h a rd .  The 
av e rag e  d a i l y  mean tem p era tu re  from th e  d a te  o f th e  f i r s t  
emergence u n t i l  th e  peak o f  emergence was 63° .  A t o t a l  o f  
132 b e e t l e s  were c o l l e c t e d  d u r in g  th e  season . The e n tra n c e  
o f  c u r c u l io  in to  the  o rc h a rd  i n  r e l a t i o n  to  the  d a i ly  mean: 
te m p e ra tu re  du rin g  1929 i s  shown in  GRAPH I .
In  1929 t r e e s  were j a r r e d  on A pril  25, 26 and 27 b e fo re  
any c u r c u l io s  were c o l l e c t e d .  The tem p era tu re s  on th e se  days
5
w ere I+5P, 55P, and 52°, c o n s e c t iv e ly .  On A p ril  22 3 c u r~
c u l i o s  were c o l l e c t e d  and th e  tem p era tu re  was 55° ,  g iv in g  
t h r e e  days w ith  th e  d a i l y  mean tem p e ra tu re  above 55° b e fo re  
any b e e t l e s  were c o l l e c t e d .  At t h i s  tim e about o n e - h a l f  o f  
th e  peach  was exposed from  th e  shuck. The shuck sp ray  was 
a p p l i e d  two days l a t e r .  May 2 was fo llo w ed  by s e v e ra l  days 
o f  wet w ea the r , and no more b e e t l e s  were c o l l e c t e d  u n t i l  
May 7* No r e c o rd s  were made a f t e r  May 1^ a t  which tim e th e  
b e e t l e s  were coming in to  th e  o rc h a rd s  i n  l a r g e  numbers. The 
peak  was re ach ed  i n  f o u r te e n  days a f t e r  emergence s t a r t e d ,  
and th e  av e rage  d a i l y  mean tem p era tu re  up to  t h i s  tim e was 
5 6 ° .  A t o t a l  o f  44-9 b e e t l e s  were c o l l e c t e d  d u r in g  th e  p e r io d  
th e  r e c o rd s  were ta k e n .  The e n tra n c e  o f c u r c u l io  in to  th e  
o rc h a rd  i n  r e l a t i o n  to  th e  d a i l y  mean tem p era tu re  d u rin g  1929 
i s  shown i n  GRAPH I I .
I n  1930 t r e e s  were j a r r e d  on A p r i l  25, 26 , 27 and 22 
b n fo re  any c u r c u l io s  were c o l l e c t e d .  The d a i ly  mean tem per­
a t u r e s  on th e s e  days were ^3° ,  42°, 52° ,  and 59° c o n s e c t iv e ly .  
On A p r i l  29 ^2 b e e t l e s  were c o l l e c t e d  and th e  tem p e ra tu re
was 57° ,  g iv in g  th r e e  days w ith  th e  d a i ly  mean tem p era tu re
above 55° b e f o re  any b e e t l e s  were c o l l e c t e d .  At t h i s  time 
t h e  p e t a l s  had been f a l l i n g  fo r  two days. The tem p era tu re ,  
d u r in g  th e  n e x t  s e v e ra l  days, was h ig h  and th e  c u r c u l io s
ap p e a red  i n  th e  o rc h a rd  i n  l a r g e  numbers. The peak was
re a c h e d  on May 3> ° r  f *ve days a f t e r  emergence s t a r t e d .  The
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The average d a ily  mean temperature from the day emergence 
s ta r te d  u n t i l  the peak was 63°  • The to ta l  number o f b e e t le s  
c o l le c t e d  during the p er iod  records were taken was 693* The 
en trance o f cu rcu lio  in to  the orchard in  r e la t io n  to  the  
d a i ly  mean tem perature during 193^ *-s shown in  GRAPH I I I .
I n  1931 t r e e s  were j a r r e d  on A p r i l  27 , 2g, 29, 3 a&d
May 2, 3 , 5 and 6 w ith o u t  c o l l e c t i n g  any c u r c u l io s .  The
d a i l y  mean te m p e ra tu re s  on th e se  d a te s  were 42°, 4-9°, 52°» 
4 5 ° , 4-9°, 50°, 4g°, 49°, and 57° c o n s e c t iv e ly .  The f i r s t  
c u r c u l io s  were c o l l e c t e d  on May 7> and th e  tem p era tu re  was 
57°» g iv in g  two days w ith  th e  d a i l y  mean te m p e ra tu re  above 
55° b e fo re  any b e e t l e s  were c o l l e c t e d .  At t h i s  time ab ou t 
o n e - h a l f  o f th e  peach was exposed from the shuck, and th e  
r e g u la r  shuck sp ray  was a p p l ie d  f i v e  days l a t e r .  The peak 
o f  emergence o cc u rre d  on May l 4 ,  seven days a f t e r  the  f i r s t  
c u r c u l io s  were c o l l e c t e d .  The average  d a i ly  mean tem pera­
t u r e  from th e  day emergence s t a r t e d  u n t i l  th e  peak was 
re a c h e d  was 56°* The to ta l ,  number o f  b e e t l e s  c o l l e c t e d  dur­
i n g  th e  tim e re c o rd s  were taken  was 106. The e n tra n c e  o f  
c u r c u l io  in to  th e  o rc h a rd  i n  r e l a t i o n  to the d a i l y  mean tem­
p e r a t u r e  d u r in g  1931 i s  shown in  GRAPH IV.
In  1931 ja rr in g  records were a lso  made in  an orchard  
grown up w ith  underbrush and con ta in in g  la r g e  p i l e s  o f brush
and s to n e s . Trees were jarred  on A pril 27, 2g, 29, 30 and
May 1, and no b e e t le s  found. The tem peratures on th ese  d ates
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were 4-2®, 4*9®, 52°, 4-5®* "̂7̂  c o n s e c t iv e ly #  On May 2 l 6
c u r c u l i o s  were c o l le c te d ,  and th e  tem p e ra tu re  was 4-9^* T his  
was th e  f i r s t  in s ta n c e  i n  which c u r c u l io s  were c o l l e c t e d  be­
f o r e  th e  d a i l y  mean te m p e ra tu re  reach ed  55°* At t h i s  time 
th e  peach  t r e e s  had been i n  f u l l  bloom f o r  two d ay s . The 
peak  o f  emergence o c c u r re d  on May 3, s ix  days a f t e r  th e  f i r s t  
b e e t l e s  were c o l l e c t e d  i n  th e  o rc h a rd ,  and one day a f t e r  th e  
f i r s t  b e e t l e s  were c o l l e c t e d  i n  th e  c u l t i v a t e d  o rc h a rd .  The 
av e rag e  d a i l y  te m p e ra tu re  from th e  emergence o f  th e  f i r s t  
b e e t l e s  u n t i l  th e  peak was reach ed  was 52° • The t o t a l  number 
o f  c u r c u l io s  c o l l e c t e d  d u r in g  th e  p e r io d  t h a t  r e c o rd s  were 
k e p t  was 521* The e n t ra n c e  o f  c u r c u l io  in to  th e  o rc h a rd  i n  
r e l a t i o n  to  th e  d a i l y  mean tem p era tu re  d u r in g  1931 i e  a l s o  
shown i n  GRAPH IV.
I n  1932 no re c o rd s  were k e p t  on th e  emergence o f  c u r­
c u l i o s  from t h e i r  w in te r  q u a r t e r s  i n t o  th e  o rc h a rd .
I n  1933 t r e e s  were j a r r e d  on A p ril  26 , 27, 2g, 29 and 
30 b e fo re  any c u r c u l io s  were c o l l e c t e d .  The te m p e ra tu re s  on 
th e s e  d a te s  were 44°, 4-3°, 51°» &20 and 6l ° ,  c o n s e c t iv e ly .
On May 1 two c u r c u l io s  were c o l l e c t e d  and th e  te m p e ra tu re  
was 63° ,  g ib in g  th re e  days w ith  a d a i l y  mean tem p era tu re  
above 55° b e fo re  any c u r c u l io s  were c o l le c te d *  At t h i s  time 
th e  shucks were s p l i t t i n g  on th e  peaches, and e a r ly  a p p le s  
were i n  f u l l  bloom. The peak o f emergence o cc u rre d  on May 
22, tw enty-tw o days a f t e r  emergence s t a r t e d .  The average 
d a i l y  te m p e ra tu re  from th e  time emergence s t a r t e d  u n t i l  th e  •
p eak  was reach ed  was 62°. The t o t a l  number o f  c u rc u l io s  c o l­
l e c t e d  d u rin g  th e  time re c o rd s  were tak en  was 8 3 .
The e n tra n c e  o f  c u r c u l io  in to  th e  o rc h a rd  i n  r e l a t i o n  to  
th e  d a i l y  mean tem p era tu re  d u r in g  1933 i s  a lso  shown in  GRAPH
V.
I n  193*1- th e  peach crop  was p r a c t i c a l l y  f ro z e n  o u t and 
e f f o r t s  to c o l l e c t  c u r c u l io s  from th e s e  o rc h a rd s  f a i l e d ,  even 
though th e  o rc h a rd s  were h e a v i ly  i n f e s t e d  th e  p re v io u s  y e a r .  
Yellow T ra n sp a ren t  app le  t r e e s  were j a r r e d  on A p ril  26 , 28,
30 and May 2 b e fo re  any c u r c u l io s  were c o l l e c t e d .  The tem­
p e r a t u r e s  on th e s e  d a te s  were 4-6°, 4-1°, f  and 58°,  oon- 
s e c t i v e l y .  On May 3 two c u r c u l io s  were c o l l e c t e d  and th e  
te m p e ra tu re  was 53° > g iv in g  one day w ith  a d a i ly  mean tem­
p e r a t u r e  above 55° "before any c u r c u l io s  were c o l l e c t e d .  At 
t h i s  tim e th e  p e t a l s  were o f f  th e  ap p les  and tw o - th i rd s  o f  
th e  shuck was o f f  th e  p ea ch es .  The pe ak of emergence was 
May 8 ,  s ix  days a f t e r  th e  emergence s t a r t e d .  The average  
d a i l y  mean tem p era tu re  from th e  tim e emergence s t a r t e d  u n t i l  
t h e  peak was reach ed  was 62° . The t o t a l  number o f  c u r c u l io s  
c o l l e c t e d  d u rin g  th e  tim e r e c o rd s  were k ep t  was 4-2. The en­
t r a n c e  o f  th e  c u rc u l io  in to  th e  o rc h a rd  in  r e l a t i o n  to  th e  
d a i l y  mean tem p era tu re  du rin g  193*^ i s  shown i n  GRAPH VI.
I n  1935 York and T ran sp a ren t  app le  t r e e s  were j a r r e d  
on  A p ril  24-, 25 and 26 b e fo re  any c u rc u l io s  were c o l l e c t e d .  
The te m p e ra tu re s  on th e s e  d a te s  were 53°> 57°» and 55°, con-
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s e c t i v e l y .  On A p ril  27 one b e e t l e  was c o l l e c t e d  and th e  tem­
p e r a t u r e  was 65° ,  g iv in g  th re e  days w ith  a d a i ly  mean tem per­
a t u r e  above 550 b e fo re  any b e e t l e s  were c o l l e c t e d .  At t h i s  
t im e  th e  T ra n sp a ren t ap p le  t r e e s  were in  f u l l  bloom and th e  
p e t a l s  were f a l l i n g  from th e  peach t r e e s .  The peak o f  emer­
gence was May 20, tw e n ty -s ix  days a f t e r  emergence began. The 
av e rag e  d a i l y  mean tem p era tu re  from th e  time emergence s t a r t e d  
u n t i l  th e  peak was reach ed  was 57° •  T*1e t o t a l  number o f 
b e e t l e s  c o l l e c t e d  d u r in g  th e  time re c o rd s  were k ep t  was 18>2.
No j a r r i n g  was done from May ^ to  May 13 due to  r a in y  w ea ther . 
The e n tra n c e  o f c u rc u l io  in to  th e  o rc h a rd  i n  r e l a t i o n  to  the  
d a i l y  mean te m p e ra tu re  d u rin g  1935 i s  shown in  GRAPH V II .
I n  1936 c u r c u l io s  i n  peach o rc h a rd s  were s c a rc e ,  b u t 
were found to be f a i r l y  p l e n t i f u l  i n  a  b lo ck  o f  i n t e r p l a n t e d  
T ra n sp a re n t  and York app le  t r e e s .  T rees were j a r r e d  i n  t h i s  
b lo c k  on A p r i l  25 , 27, 26> and 29 b e fo re  any c u r c u l io s  were 
c o l l e c t e d .  The tem p era tu re s  on th e se  d a te s  were ^5°, ^9°,
54°, and 55°> c o n s e c t iv e ly . .  On A p ril  JO fo u r  b e e t l e s  were 
c o l l e c t e d  and th e  tem p e ra tu re  was 62° ,  g iv in g  two days w ith  
th e  d a i l y  mean tem p era tu re  above 55° b e fo re  any c u r c u l io s  
were c o l l e c t e d .  At t h i s  time th e  peaches were i n  f u l l  bloom 
and a few o f  th e  p e t a l s  were f a l l i n g  (F ig u re  2 ) .  T ranspar­
e n t  a p p le s  were i n  f u l l  bloom (F ig u re  3 ), and York Im p e r ia l  
a p p le s  were j u s t  beg in n ing  to bloom (F ig u re  4 ) .  The peak 
o f  emergence o cc u rred  on May S, n in e  days a f t e r  th e  b e e t l e s  
began to  emerge. The average  d a i ly  tem pera tu re  from th e
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t im e  o f  f i r s t  emergence u n t i l  th e  peak was reach ed  was 62° .
The t o t a l  number o f  c u r c u l io s  c o l l e c t e d  d u r in g  th e  tim e r e ­
c o rd s  were k e p t  was 125* The e n tra n c e  o f c u r c u l io  in to  th e  
o rc h a rd  i n  r e l a t i o n  to  th e  d a i ly  mean tem p era tu re  d u r in g  
1936 i s  shown i n  GRAPH V I I I ,
The o u ts ta n d in g  f a c t  i n  th e  d a ta  j u s t  p re s e n te d  i s  t h a t  
a  d a i l y  mean tem p era tu re  o f  above 55° n e c e s sa ry  from one 
to  th r e e  days b e fo re  th e  c u rc u l io  emerge from i t s  w in te r  
q u a r t e r s  and e n te r  a sprayed  and c u l t i v a t e d  o rc h a rd .  F u r th e r  
d a t a  on th e  r e l a t i o n  o f  tem p era tu re  to  th e  emergence o f  th e  
o u rc u l io  from i t s  h ib e r n a t in g  q u a r te r s  show t h a t  th e  averages  
o f  th e  d a i l y  mean tem p era tu re  from A p ril  20 u n t i l  th e  d a te  on 
which ap p ro x im a te ly  50$  o f  th e  h ib e rn a t in g  c u rc u l io s  have e n te r ­
ed th e  o rc h a rd s  over a p e r io d  o f  e ig h t  y e a rs  does n o t va ry  more 
th a n  two d eg rees  r e g a r d le s s  o f th e  d a te  on which th e  emergence 
h a s  reach ed  50$  o f  th e  t o t a l .  These d a ta  co v e rin g  th e  p e r io d  
from  1923 to  1936 a re  shown i n  GRAPH IX,
GRAPH I
E n tran c e  o f  the  c u r c u l io  in to  
th e  o rc h a rd .
D a i ly  mean te m p e ra tu re
A p r i l  1928
The r e la t io n  between the d a ily  mean temperature and the en­
trance o f  the h ib ern atin g  cu rcu lio  in to  the orchard during 
192S.
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GRAPH I I .
Entrance o f  the  c u rc u l io  i n t o  the ^95 
o rc h - rd .
D aily  mean tem pera tu re .
April 1929
The r e la t io n  between the d a ily  mean temperature and the en­






Entrance o f th e  o u rcu lio  in to  the  o rchard  
D aily  mean tem perature
1 1 1
A p ri l  1930
90
80
The r e la t io n  between the d a ily  mean temperature and the_en­











E n tran ce  o f  the  c u r c u l io  i n t o  an unaprayed and u n c u l t i v a t e d  o rc h a rd .  
E n tran c e  o f  the  c u r c u l io  i n t o  a sprayed  and c u l t i v a t e d  o rc h a rd .











27 29 1 3
April 1931 May
/  /
The r e la t io n  between the d a ily  mean temperature and the en­
trance o f the h ib ern atin g  cu rcu lio  in to  a sprayed and c u l t i ­
vated  and an unsprayed and u n cu ltiv a ted  orchard during 1931*
15
GRAPH V.
E n tran c e  o f  th e  c u r c u l io  i n t o  th e  o rc h a rd
D a i ly  mean tem p e ra tu re
A p r i l  1933
The r e la t io n  between the d a ily  mean temperature and th e en­




Entrance  o f  the  c u rc u l io  in to  the  o rchard  
D aily  mean tem p era tu re .
1C; 11 i t  13 IKcS 27 ?■: 2? 1 0 3 It 5 6 7 Z19th May
The r e la t io n  between the d a ily  mean temperature and the en­
trance o f  the h ib ern a tin g  cu rcu lio  in to  the orchard during
1 9 3 ^
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GRAPH V II.
E ntrance  o f  the c u rc u l io  In to  the  
o rc h a rd .
D aily  mean tem p e ra tu re .
2h 3 0
T i l  1 9 3 5 June
The r e la t io n  between the d a ily  mean temperature and the en­




E n tran ce  o f  the  c u r c u l io  i n t o  the  o rch a rd .
D aily  mean tem p e ra tu re
A pril 1936
The r e la t io n  between the d a ily  meaji temperature and the en­
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The d a te s  on which approx im ate ly  50# o f  the h ib e r n a t i n g  
o u rc u l io  emerged and e n te r e d  the  o rcha rdsfrom  1928 to  1936 .
The averages  o f  th e  d a l l y  mean te m p era tu re  from A pril  20 
u n t i l  th e  d a te s  on which approx im ate ly  50$  o f  th e  h ib e rn a ­
t i n g  c u r c u l io  had e n te r e d  th e  o rch a rd .
1928
2S *:•*J* M &
l i JLi J
1 9 2 9 1 9 3 0 ' 1931 1933 193̂
S3?
1935
The d ates on which approxim ately 50$  o f the h ib ern atin g  cu rcu lio
en tered  the orchard, and the averages  o f  the d a ily  mean tempera­
tu re  from A pril 20 u n t i l  the above d a tes , 1928 to 193°«
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• DISTRIBUTION OF CURCULIOS IN THE ORCHARD AT HANCOCK, MD.
The most important p o in t to  be c leared  up in  the co n tro l  
o f  c u r c u lio s  with a r se n ic a ls  was the determ ination  o f the time 
th e  c u r c u lio s  began to en ter the orchard and the len g th  o f 
tim e over which entrance in to  the f r u i t  continued# The n ex t  
im portant step  was to determ ine the r a p id ity  o f the spread  
in to  the orchard from the c u r c u lio 's  w inter quarters# This 
phase o f  th e ir  a c t i v i t i e s  was determined by ja rr in g  tr e e s  ad­
ja c e n t to th e ir  h ib ern atin g  quarters and other tr e e s  fa r th er  
out in to  the orchard over a period  o f severa l weeks#
In  1932> four p o in ts  for  ja rr in g  were s e le c te d  in  a peach 
orchard, p o in ts  1 , 2 and 3 were adjacent to the woods and 
p o in t  ^ near the cen ter o f the orchard# Several tr e e s  in  each 
o f  th ese  p o in ts  were jarred  on the same d ates a t d if fe r e n t  in ­
t e r v a ls  from May 1 to June 11. The f i r s t  jarr in g  was on May 
1# One b e e t le  was c o l le c te d  at p o in ts  1 and 2. No b e e t le s  
were c o l le c t e d  a t p o in ts  3 On May S two b e e t le s  were
c o l le c t e d  from p o in t 2, and none from the other three points#  
On May 1^ b e e t le s  were c o l le c t e d  at a l l  th ree p o in ts  adjacent 
to  the woods, but none were c o l le c te d  a.t p o in t ^ u n t il  Ma.y 17# 
An average o f  29 b e e t le s  were c o l le c te d  from each o f the 
p o in ts  ad jacent to th e woods, and on ly  2 from the center point#  
C urcu lios were c o l le c t e d  from tr e e s  adjacent to the woods 17 
days b efore any were c o lle c te d  a t the center o f the orchard.
The r e s u l t s  o f  ja rr in g  at the d if fe r e n t  p o in ts  are shown in
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GRAPH X.
I n  1933 fo u r  p o in t s  i n  a  peach o rc h a rd  were s e l e c te d  fo r  
j a r r i n g  r e c o r d s .  The p o in t s  s e l e c te d  fo r  j a r r i n g  were lo c a te d  
i n  th e  same manner as i n  1932* P o in ts  1, 2 and 3 were lo c a te d  
a d ja c e n t  to  th e  woods, and p o in t  4- was l o c a te d  i n  th e  c e n te r  
o f  th e  o rc h a rd .  T rees were j a r r e d  a t  a l l  fo u r  p o in t s  a t  i n t e r ­
v a l s  from May 2 u n t i l  May 23* An average o f  11 . 3  b e e t l e s  was 
c o l l e c t e d  from each o f  th e  th r e e  p o in t s  a d ja c e n t  t o  th e  woods, 
w hereas no b e e t l e s  were c o l l e c t e d  from th e  p o in t  n ea r  th e  c e n te r  
o f  th e  o rc h a rd .  The r e s u l t s  o f  j a r r i n g  a t  th e  fou r d i f f e r e n t  
p o i n t s  a re  shown i n  GRAPH XI.
I n  193^ same p rocedure  was c a r r i e d  ou t as in  th e  two 
p re v io u s  y e a r s ,  w ith j a r r i n g  re c o rd s  kep t i n  fo u r  p o in ts  in  a 
peach  o rc h a rd ,  th r e e  o f which were lo c a te d  a d ja c e n t  to  th e  
woods, and th e  f o u r th  i n  th e  c e n te r  o f th e  o rc h a rd .  An ave r­
age o f  6 b e e t l e s  was c o l l e c t e d  from each o f th e  p o in ts  a d ja ­
c e n t  to  th e  woods, w h ile  none were c o l l e c t e d  from th e  p o in t  
i n  th e  c e n te r  o f  the  o rc h a rd .  The r e s u l t s  o f  j a r r i n g  a t  each 
o f  th e  fo u r  p o i n t s  a re  shown i n  GRAPH X II.
I n  1935 re c o rd s  were made on th e  d i s t r i b u t i o n  o f  c u r c u l io s  
i n t o  th e  o rc h a rd  by j a r r i n g  one T ran sp aren t and one York apple  
t r e e  a d ja c e n t  to th e  woods, and a T ran sp aren t t r e e  about f i f t y  
y a rd s  o u t  i n  th e  o rc h a rd .  The f i r s t  b e e t l e s  were c o l l e c t e d  
from th e  t r e e s  a d ja c e n t  to  the  woods on A p ril  29, and th e  f i r s t  
from th e  t r e e  o u t i n  th e  o rc h a rd  were c o l l e c t e d  on May 13, f i f ­
t e e n  days l a t e r  than  th e  f i r s t  were c o l l e c t e d  nea r  th e  woods.
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A t o t a l  o f  123 b e e t l e s  were c o l l e c t e d  from th e  Transparen t: 
t r e e  a d ja c e n t  to  the  woods, 23 from th e  York t r e e  a d ja c e n t  
to  th e  woods, and JO from th e  T ran sp a ren t  t r e e  away from th e  
woods. The peak of emergence on each of th e se  t r e e s  o cc u rred  
on May 20, tw enty-one days a f t e r  emergence s t a r t e d .  A t o t a l  
o f  131 b e e t l e s  were c o l l e c t e d  d u rin g  th e  tim e th e s e  re c o rd s  
were ta k e n .  The r e s u l t s  o f  th e  f in d in g s  on th e  d i s t r i b u t i o n  
o f  c u r c u l io s  from t h e i r  h ib e r n a t in g  q u a r te r s  in to  th e  o rch a rd  
a re  shown i n  GRAPH X II I .
The p ro c ed u re  u sed  i n  1 3 j 6 fo r  d e te rm in in g  th e  sp read  of 
c u r c u l io s  i n to  th e  o rc h a rd  was th e  same as i n  1935> and w&s 
u s e d  i n  th e  same o rc h a rd .  A T ran sp a ren t  and a York t r e e  were 
s e l e c t e d  n e a r  th e  woods, and a T ran sp aren t t r e e  f i f t y  yards  
o u t  i n  th e  o rc h a rd .  The f i r s t  c u rc u l io s  were c o l l e c t e d  on 
th e  T ra n sp a re n t  t r e e  a d ja c e n t  to  the  woods on A p ril  30, the  
f i r s t  c o l l e c t e d  on th e  York t r e e  a d ja c e n t  to th e  woods were 
on May 1^, and th e  f i r s t  to  be c o l l e c te d  from th e  T ransparen t 
t r e e  o u t  i n  th e  o rc h a rd  were on May 1 . On t h i s  same d a te  13 
were c o l l e c t e d  from th e  T ran sp aren t t r e e  a d ja c e n t  to th e  woods. 
The peak of th e  c o l l e c t i o n s  from  a l l  th r e e  t r e e s  was May 1^, 
f i f t e e n  days a f t e r  th e  emergence s t a r t e d .  A t o t a l  o f  100 cu r­
c u l i o s  were c o l l e c t e d  from th e  T ransparen t t r e e  n ea r  th e  woods, 
3 from th e  York t r e e ,  and 17 from th e  T ran sp aren t t r e e  f i f t y  
y a rd s  o u t  i n  th e  o rc h a rd .  The d a ta  on th e  d i s t r i b u t i o n  o f  
c u r c u l io s  from t h e i r  h ib e r n a t in g  q u a r te r s  in to  the  o rc h a rd  
a r e  shown i n  GRAPH XIV.
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aRAPH X.
15 - P o in t 3 ad jac en t to woods 
P o in t 1 ad jac en t to  woods 
P o in t in  c e n te r  o f orchard 
.P o in t 2 ad jac en t to woods
May 1932 June
The d is tr ib u t io n  o f  c u r c u lio s  in  the orchard a fte r  en tering
i t  from th e ir  w inter quarters during 1 9 3 2 *
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GRAPH XI.
P o in t No. 3 ad jac en t to  woods
 _ _ _ _  P o in t No. !)■ in  c e n te r  of orchard
_______  P o in t No. 1 ad jacen t to  woods
________  P o in t No. 2 ad jacen t to woods
May 1933
The d is tr ib u t io n  o f cu rc u lio s  in  the orchard a fte r  en ter in g  i t
from th e ir  w inter quarters during 1 9 3 3 *
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GRAPH X II .
r
Point Ko. 3 adjacent to woods
Do in t  Ko. U- in  center  o f  orchard
P oint  Eo. 1 adjacent to woods
Point Ko. 2 adjacent to woods
iiay 1934
The d is tr ib u t io n  o f c u r c u lio s  in  the orchard a fte r  en terin g  i t




Humber o f  c u rc u lio s  c o l le c te d  from T ransparen t t r e e  ad ja c e n t 
to  th e  woods.
Number o f c u ro u lio s  c o l le c te d  from T ransparen t t r e e  60 yards 
ou t in  the  o rch a rd .
.April 1935May 13 15 IS 21 23
The d is tr ib u t io n  o f cu rc u lio s  in  the orchard a f te r  en terin g
i t  from th e ir  w inter quarters during 1 9 3 5 *
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GRAPH XIV.
Number o f  c u r c u l io s  c o lle c te d , from  T rans­
p a re n t  t r e e  a d ja c e n t to  th e  woods.
Number o f  c u r c u l io s  c o l l e c te d  from  T rans­
p a re n t  t r e e  60 y a rd s  o u t in  th e  o rc h a rd .
^he d is tr ib u t io n  o f cu rc u lio s  in  the orchard a fte r  en terin g  i t
from th e ir  w inter quarters during 19?6.
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OVIPOSITION HABITS OF THE OUROULIO
From th e  time th e  c u r c u l io s  f i r s t  e n t e r  th e  o rc h a rd s  in  
th e  s p r in g  i t  i s  u s u a l ly  from one to two weeks b e fo re  th e  
p each es  and a p p le s  a re  l a r g e  enough to  f u r n i s h  a p la c e  fo r  
o v i p o s i t i o n .  C onsequen tly  th e  c u r c u l io s  rem ain  i n  th e  o rc h a rd  
f e e d in g  u n t i l  th e  f r u i t  r e a c h e s  th e  s i z e  s u i t a b l e  fo r  egg depo­
s i t i o n .
I n  1936 t e s t s  were conducted  to  determ ine  i f  th e  c u rc u l io  
would o v i p o s i t  when i t  f i r s t  emerged. This was done by p la c ­
in g  th e  f i r s t  b e e t l e s  t h a t  emerged i n  a  sc re en  w ire  cage and 
im m edia te ly  p la c in g  in  th e  cage some ap p les  from s to ra g e ,  some 
t h a t  had been o u t s id e  a l l  w in te r  covered w ith  damp le a v e s ,  and 
some canned c h e r r i e s .  The f r u i t  was examined each morning f o r  
s e v e ra l  d ay s .  Each morning eggs were found in  th e  ap p le s  t h a t  
had  been covered  w ith  l e a v e s ,  b u t  none on th e  c h e r r i e s  and 
s to ra g e  a p p le s .  Feeding  p u n c tu re s  were numerous on th e  ap p le s  
t h a t  rem ained  o u ts id e  a l l  w in te r ,  b u t very  few were found on 
th e  c h e r r i e s  and s to ra g e  a p p le s .  The te n d e rn e s s  o f th e  sk in  
on th e  ap p le s  t h a t  rem ained o u t s id e  p ro b a b ly  accounted  f o r  
th e  c u rc u l io  o v ip o s i t in g  i n  them and no t i n  th e  o th e rs*
The above o b s e rv a t io n  i n d i c a t e s  t h a t  th e  c u rc u l io  would 
b e g in  to  o v i p o s i t  im m edia te ly  a f t e r  emerging from w in te r  
q u a r t e r s  i f  a s u i t a b l e  o v ip o s i t i o n  medium was p r e s e n t .
I n  1935 t e s t s  were conducted  to  determ ine th e  number o f  
eg g s  l a i d  by th e  in d iv id u a l  c u r c u l io .  T h ir te e n  fem ale b e e t l e s
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were s e l e c t e d  and each b e e t l e  p la c e d  i n  a s h e l l  v i a l .  Each 
morning th e  b e e t l e s  were s u p p l ie d  w ith  a  sm all T ran sp a ren t  
a p p le ,  o r  a  p ie c e  o f one l a r g e  enough to  s l i p  i n t o  the  v i a l .  
The c u r c u l io s  were p re v e n te d  from escap ing  by a  sm all p ie c e  
o f  s c re e n  w ire  t h a t  f i t t e d  in to  th e  mouth o f  th e  v i a l .  Each 
morning th e  a p p le  was removed from each v i a l  and th e  number 
o f  eggs i n  each  counted , and a  f r e s h  p ie c e  o f app le  was p la c e d  
i n  th e  v i a l .  R ecords were k e p t  on th e  number o f  eggs d e p o s i te d  
by each b e e t l e  f o r  a  p e r io d  o f  t h i r t y - f i v e  days a t  which time 
p r a c t i c a l l y  a l l  o f  th e  b e e t l e s  had s topped  la y in g .  The r e ­
co rds  show t h a t  th e  minimum number o f eggs d e p o s i te d  by a s in g le  
c u r c u l io  was j k ,  th e  maximum number was 92, w ith  an average o f  
5 5 * A t o t a l  o f  720 eggs were d e p o s i te d  by th e  13 b e e t l e s .  
These f i g u r e s  a re  shown i n  TABLE I ,  and th e  r e l a t i o n  o f egg 
d e p o s i t io n  to  th e  d a i l y  mean tem p era tu re  i s  shown in  GRAPH XV.
D uring 1936 th e  t e s t s  on th e  number o f eggs d e p o s i te d  by 
th e  i n d iv id u a l  c u r c u l io  were conducted  i n  th e  same manner as  
i n  1935. Ten b e e t l e s  were used  i n  th e s e  t e s t s .  Records were 
k e p t  on th e  number o f eggs d e p o s i te d  by each b e e t l e  over a 
p e r io d  o f  27 d ay s . The minimum number o f  eggs d e p o s i te d  by 
an in d iv id u a l  b e e t l e  was 17, th e  maximum number was S3, w ith  
an  averag e  o f  40 . 5. The t o t a l  number of eggs d e p o s i te d  by a l l  
10 b e e t l e s  was 405. These f i g u r e s  a re  shown i n  TABLE I I  and 
th e  r e l a t i o n  o f  th e  number o f  eggs d e p o s i te d  to  th e  d a i l y  mean
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te m p e ra tu re  i s  shown i n  GRAPH X V I. The number o f  eggs de­
p o s ite d  by an in d iv id u a l  b e e t le  i n  th e s e  te s t s  i s  f a r  below  
th e  number fo u n d  by o th e r  in v e s t ig a t o r s  when th e  c u r c u lio s  
w ere c o n fin e d  i n  la r g e r  c o n ta in e rs  th a n  w ere used i n  th e  
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Egg d e p o s itio n  of the  euroullo
—  — — — D ally  mean temperature*
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The r e la t io n  between the egg  d ep o s it io n  o f the cu rcu lio  and
th e d a ily  mean temperature during 193^•
TABLE I .
Number eggs d e p o s ite d  by in d iv id u a l  o u rc u lio s  i n  th e  In s e c t a r y .  H ancock. M d .. 1 9 3 5 *
O u r- D ate  Eggs d e p o s ite d  d u r in g  each 3 day p e r io d  by each fe m a le  T o ta l  No.
c u l id  May June , Eggs depo
N o .  15-17  18-20 21-23 2^-26 27-29 30-1 2^4 8-10  11-13 l 4- l 6 17-19 i t e d  by
Temper- each
a tu re  b e e t l e
D aily  52° 56° 550 59° 66°  650 66° 650 6 0 °  69°  7 ^° 7Q°
  M e a n ____________ _______ _________________________________________________________ ________________
1 2 3  4 6 17 5 5 5 3 1 2  0 5 3
2 2 3  7 3  4 2 5 0 1 3 1  0 3 1
3 2 6  3 5  6 0 0 8 3 4 2 0 3 9
4 2 1 5 3 17 7 8 12 3 0 4 0 62
5 , 0 4 1 16 19 20 17 7 2 0 4 0 90
6 0 3  6 14 5 0 0 4 0 0 0  0 3 2
7 0 0  2 16 19 4 6 9 5 9  4 0 74
8 0 0  4 12 16 9 2 6 2 5 2  0 5 8
9 0 0  0 1 2  8 4 5 5 1 0 0  0 3 5
10 0 0  0 6  15 4 1 7 5 1 1  o 4o
11 0 3  7 16 17 12 16 10 2 3 6 0 92
12 0 2  4 7  10 9 9 9 3 2 0  0 5 5
1 3_______________ 0 2 8 11 12 7 7 5 1 4 3 7 58
iT o ta l  8 27 51 127 165 83 73 87 31 32 27 7 720
Minimum number o f  eggs d e p o s i te d  by one fem a le .................................     *34
Maxiraugj number o f  eggs d e p o s i te d  by one f e m a le .  ............. . . . . . . . . . 9 2
Average number o f  eggs d e p o s i te d  by one f e m a l e . . . . ...............   »‘ 55«3
TABLE I I ,  ....
Number eggs d e p o s i te d  by I n d iv id u a l  o u ro u l lo s  i n  th e  in a e e ta r y .  Hancock, Md., 191o
Cur­
U V M V O  U C U Uj r  l U U A V A U U a ^ U U A  w
Eggs d e o o s i te d  d u r in g  each 1 >dav o e r io d  bv eacb  fem ale T o ta l  Number










17-19 20-22 21-25 26-23




1-1 4-6 7-9 10-12 
790 660 6a° 700
Egg8 d e p o s i te d
t>y
each
b e e t l e
1 1 10 3 3 0 0 0 0 0 0 17
2 2 12 14 16 5 3 9 12 6 3 as
3 0 5 13 14 a 7 0 a 3 5 63
4 5 1 11 5 5 2 3 2 l 2 37
5 4 7 6 a 7 2 5 12 2 0 53
6 0 3 6 4 2 1 2 2 2 0 22
7 1 5 11 9 12 3 a 10 5 4 6a
8 0 0 0 6 3 1 3 0 0 2 15
9 0 0 0 b 6 2 7 6 2 2 29
10 1 3 10 5 0 0 0 0 0 0 19
T ota l 11 ..... w - 7̂ 7̂ 4a 21 37, 32 21 l g 405
Minimum number o f  eggs d e p o s i te d  by one fe m a le ................................. . . . . . 1 7
Maximum number o f  eggs d e p o s i te d  by one f e m a l e . . . . ...................................82




INCUBATION PERIOD OF THE CURCULIO EGG
I n  1930 and 193^ t e s t s  were conducted  to  de term ine  th e  
in c u b a t io n  p e r io d  o f th e  c u r c u l io  egg. The eggs used  in  th e se  
t e s t s  were o b ta in e d  by p la c in g  f r e s h  ap p le s  each day in  a cage 
w ith  th e  c u r c u l i o s .  The a p p le s  were removed each day and th e  
eggs removed and p la c e d  on a p ie c e  o f  f low er p o t  t h a t  had 
been  soak ing  i n  w ate r  f o r  s e v e ra l  days . The p ie c e  o f p o t  con­
t a i n i n g  th e  eggs was p la c e d  on a. wad o f  wet c o t to n  and a l a n ­
t e r n  g lo b e  p la c e d  over t h i s .  The c o t to n  was tho rough ly  w etted  
each  day to  keep th e  eggs from becoming too d ry .
O b se rv a t io n s  were made each day on th e  h a tc h in g  o f  eggs 
a t  d i f f e r e n t  i n t e r v a l s  from May 3 u n t i l  June 13 , and th e  in ­
c u b a t io n  p e r io d  was re c o rd e d .
The d a ta  o b ta in e d  i n  1930 i n d i c a t e  t h a t  i n  g e n e ra l  th e  
l e n g th  o f  th e  in c u b a t io n  p e r io d  o f  th e  egg v a r i e s  in v e r s e ly  
w ith  th e  d a i l y  mean te m p e ra tu re .
During May th e  av e rag es  o f  the  d a i l y  mean tem p era tu re  
from th e  time th e  eggs were d e p o s i te d  u n t i l  h a tc h in g  was com­
p l e t e  v a r ie d  from 5$° to  65° w ith  eggs d e p o s i te d  on d i f f e r ­
e n t  d a t e s .  The le n g th  o f  the  in c u b a t io n  p e r io d  o f  th e  eggs 
v a r ie d  from 10 days to  12 1 /2  d ay s .
D uring  June th e  av e rag es  o f  th e  d a i ly  mean tem p era tu re  
from th e  tim e th e  eggs were d e p o s i te d  u n t i l  h a tc h in g  was com­
p l e t e  v a r ie d  from 63° to  72° w ith  eggs d e p o s i te d  on d i f f e r ­
e n t  d a t e s .  The le n g th  o f  th e  in c u b a t io n  p e r io d  of the  egg
3^
v a r i e d  from g l /2  to  5 l /2  d ay s . The d e t a i l s  o f  th e  d a ta  a re  
shown i n  TABLE I I I .  The av e rag es  o f  the  d a i l y  mean tem pera­
t u r e  and th e  in c u b a t io n  p e r io d  o f  th e  egg a re  shown i n  GRAPH 
XVII.
I n  1931 r e c o rd s  on th e  in c u b a t io n  p e r io d  o f  th e  c u rc u l io  
egg was k e p t  on eggs d e p o s i te d  a t  d i f f e r e n t  i n t e r v a l s  from 
May $ u n t i l  May 21. The d a ta  o b ta in e d  show t h a t  th e  av e ra g e s  
o f  th e  d a i l y  mean te m p era tu re  from th e  d a te  th e  eggs were de­
p o s i t e d  u n t i l  h a tc h in g  was com plete v a r ie d  from 5$° to  59° 
w ith  eggs d e p o s i te d  on d i f f e r e n t  d a te s .  The le n g th  of th e  
in c u b a t io n  p e r io d  o f  th e  eggs v a r ie d  from 9 to  1^ days.
These r e s u l t s  a re  n o t  i n  accord  w ith th e  r e s u l t s  o b ta in ­
ed i n  1930> f ° r  even though th e  ave rages  o f  th e  d a i ly  mean 
tem p e ra tu re  from th e  tim e th e  eggs were d e p o s i te d  u n t i l  
h a tc h in g  was com plete rem ained p r a c t i c a l l y  c o n s ta n t ,  th e  in ­
c u b a t io n  p e r io d  o f  th e  eggs dropped from Ik- days on May 5 
to  9 days on May 21. There i s  no p l a u s ib l e  e x p la n a t io n  f o r  
th e  d ec re a se  i n  th e  in c u b a t io n  p e r io d  o f  th e  egg, w ith  th e  
a v e rag es  o f  th e  d a i ly  mean tem p e ra tu re  rem ain ing  p r a c t i c a l l y  
c o n s ta n t  th ro u g h o u t th e  p e r io d  t h a t  th e  re c o rd s  were k e p t .
The d a ta  a re  shown i n  d e t a i l  in  TABLE IV. The averag es  o f  
th e  d a i l y  mean tem p era tu re  and th e  in c u b a t io n  p e r io d  o f  th e  





ur.'.ber of ..Ivys spent in the egg stage
Averages of the d a i ly  mean temperature from the
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The r e la t io n  between the in cu b ation  period o f cu rcu lio  eggs





Number o f  days spent in  the egg s tage
Averages o f  the d a i ly  mean temperature from the time 













The r e la t io n  between the in cu b ation  p eriod  o f cu rcu lio  eggs
and the d a ily  mean temperature during 1931 *
TABLE I I I
Showing th e  r e l a t i o n  between th e  d a i ly  mean tem p era tu re  and .th e  h a tc h in g  o f  c u r c u l io
eggs d u r in g  19^0 ..................................... .................... ............................ .................................................................
Date eggs No. eggs D a ily  Mean... . “  " “ " " ~ ~  "
d e p o s i te d  i n  t e s t  te m p e ra tu re  7^ 69 66 6 l  62 65 65 59 56 6 l  61
No. days May
from egg dep. I  ^ 10 11 12 13 15 16 17 16
u n t i l  eggs
May 6 25 h a tc h e d ______
Date & No. o f
_________  eggs h a tc h in g _____________________________   9 ________
Average in c u b a t io n  p e r io d  o f  e g g s . ...................................................................................11 days
Averages o f  th e  d a i l y  mean te m p era tu re  from th e  tim e th e  eggs were
d ep o s ited  u n t i l  th e  f i r s t  eggs h a t c h e d . . . .6ty°, u n t i l  h a tc h in g  was com plete  65° •
Date eggs No. eggs D a ily  Mean _
d e p o s i te d  i n  t e s t  te m p e ra tu re  62 65 65 59 5& 6l 6l 66 6l 5& 70
No. days May
from  egg dep. 12 13 I k -  15 16 17 16 19 20 21 22
May 12 35 u n t i l  eggs
h a tch e d______
Date & No. o f  6 lf t
______________________ eggs h a tc h in g
Average in c u b a t io n  p e r io d  o i  e g g s . . . . . .............................    l 6 . b  £ays
Averages o f th e  d a i l y  mean tem p era tu re  from th e  tim e th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . .62°, u n t i l  h a tc h in g  was com plete  62°.
Date eggs No. eggs D aily  Mean
d e p o s i te d  i n  t e s t  te m p e ra tu re  65 65 59 58 61 6 l  66 6 l  58 70
No. days May
from  egg dep . 13 1^ 15 16 17 16 19 20 21 22
May 13 30 fee®y J h a tch e d
Date & No. o f
_ _ _ __________  eggs h a tc h in g  ______________________ ._ l f t_________  ,
Average in c u b a t io n  p e r io d  o f  eg g s ......................................................................................  i u  days
Averages o f the  d a i l y  mean tem p era tu re  from th e  time th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . •62°, u n t i l  h a tc h in g  was com plete 62°»
V jvJ
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TABLE I I I • (c o n tin u e d )
Showing th e  r e l a t i o n  between th e  d a i l y  mean tem p era tu re  and th e  h a tc h in g  o f
c u r c u lio  eggs d u r in g  1 9 3 0 .__________________________________________________ ________________
Date eggs No. eggs D aily  Mean  ̂ „
d e p o s ite d  i n  t e s t  te m p e ra tu re  65 59 5*> 6l  6l  66 6l  5^ 70 71 ^2 51 53
No. days May
from egg dep. l l f  15 16 17 IS  19 20 21 22 23 2^ 25 26
u n t i l  eggs
May 1^ 35 h a tch e d ______
Date & No. o f
______________ ______________ eggs h a tc h in g ____________________________________11 2 I  6________
Average in c u b a t io n  p e r io d  o f  eg g s ......................................     11.2  days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  tim e th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . .6 3 ° ,  u n t i l  h a tc h in g  was com plete  6 l ° .
Date e g g s N o .  e g g s D a i l y  Mean
d e p o s i te d  i n  t e s t  tem p e ra tu re  59 5*> 6l  6l  66 6l  5& 70 71 62 51 53 52
No. days May
from  egg dep. 15 l 6 17 IS  19 20 21 22 23 2k  25 26 27
u n t i l  eggs 
May 15 23 h a tch e d
Date & No. o f
_______  ;_____ eggs h a tc h in g _______________________ 1  10 S__
Average in c u b a t io n  p e r io d  o f  e g g s .  ............................. .. 12 . k  days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  time th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . . . . 6 1 ° ,  u n t i l  h a tc h in g  was com plet 6 0 ° .
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TABLE I I I  (con tin u ed )
Showing the r e la t io n  between the d a ily  mean tem perature and the h atch in g  o f
cu rcu lio  eggs during 1930_____________ ___________________________________________
Daie eggs 
d e p o s i te d
May 23
No. eggs 
i n  t e s t
30
D aily  Mean 
tem p e ra tu re  
No. days 
from egg dep. 
u n t i l  eggs 
h a tch e d  
Date & No. o f  
eggs h a tc h in g
71 62 51 53 52 6*1- 56 ^7 ^7 55 66 69 70  63
May June
23 2k  25 26 27 2& 29 30 31 1 2 3 k  5
2 16 1
Average in c u b a t io n  p e r io d  o f  e g g s ........................... . . . . ........................................... 12 days
Averages o f  th e  d a i ly  mean tem p era tu re  from th e  tim e th e  eggs were 
d ep o s ited  u n t i l  the  f i r s t  eggs hatched##57°» u n t i l  h a tc h in g  was com plete  59°-
Date eggs 
d e p o s i te d
May 25
No. eggs 
i n  t e s t
25
D aily  Mean 
tem p era tu re  
No. days 
from egg dep. 
u n t i l  eggs 
h a tch ed  
Date & No. o f  
eggs h a tc h in g
51 53 52 6 k  56 47 k7 55 66 69 70 63
May
25 26 27 2& 29 30 31 1 2 3 k  5
3 17 7
Average in cu b ation  p eriod  o f  e g g s .  .............................    11*1 days
Averages o f the d a ily  mean temperature from the time the eggs were
d ep osited  u n t i l  the f i r s t  eggs hatched#. 6^°, u n t i l  hatch ing was com plete 5^°*
TABLE I I I  (contin u ed )
Showing the r e la t io n  between the d a ily  mean temperature and th e h atch in g  o f
cu rcu lio  eggs during 1910. _________
Date eggs 
d e p o s i te d
June 4
Ho. eggs 
i n  t e s t
40
D aily  Mean 
tem p e ra tu re  
too. days 
from egg dep. 
u n t i l  eggs 
h a tc h e d
Date & Ho. o f  ...
eggs h a tc h in g
70 64 68 64 60 60 63 60
June
4 5 6 7 g 9 10 11
9 11 9
Average in c u b a t io n  p e r io d  o f  e g g s . ................................................................................ 7 days
Averages o f  th e  d a i ly  mean tem p e ra tu re  from th e  time th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a tc h e d . .6 3 ° ,  u n t i l  h a tc h in g  was com plete  63°.
Date eggs 
d e p o s i te d
June 5
Ho. eggs 
i n  t e s t
10
D aily  Mean. 
tem p era tu re  
Ho. days 
from egg dep. 
u n t i l  eggs 
h a tch e d  
Date & Ho. o f  _ 
eggs h a tc h in g
64 68 64 60 60 63
June
5 6 7 M 1 0
. .  . , . 7 -
Average in cu b ation  p eriod  o f  e g g s . .........................................................     7 days
Averages o f th e d a ily  mean temperature from the time the eggs were
d ep osited  u n t i l  the f i r s t  eggs h a tc h e d ..63° ,  u n t i l  hatch ing was com plete 63° .
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TABLE I I I  (contin u ed )
Showing the r e la t io n  between the d a ily  mean tem perature and the h a tch in g  o f
cu rcu lio  eggs during 1 9 3 0 * ________.__ ___________________________________________
Date eggs 
d e p o s i te d
June 7
No. eggs 
i n  t e s t
30
D aily  Mean 
te m p e ra tu re  
No. days 
from egg dep. 
u n t i l  eggs 
h a tc h e d  
Date & No. o f  
eggs h a tc h in g
6k- 60 60  63 60 66 73 72 76
June
7 8 9 10 11 12 13 1*1- 15
IB 11
Average in o u b a t io n  p e r io d  o f  e g g s . . . . ............. ..........................................................  8 .4  days
Averages o f  th e  d a i ly  mean te m p era tu re  from th e  time th e  eggs were 
d ep o s i ted  u n t i l  the  f i r s t  eggs h a t c h e d . . 64®, u n t i l  h a tc h in g  was com plete  6*j-°.
Date eggs 
d e p o s i te d
June 11
No. eggs 
i n  t e s t
20
D aily  Mean 
tem p era tu re  
No. days 
from egg dep. 
u n t i l  eggs 
h a tc h e d  
Date & No. o f  
eggs  h a tc h in g
60 66 75 72 76 72
June
11 12 13 1*1- 15 16
Average Incubation  p eriod  o t  eg g s ....................... • .................... ..................... .. 6 days
Averages o f the d a ily  mean temperature from the tim e the eggs were
d ep osited  u n t i l  the f i r s t  eggs h a tch ed ..6 9 ° , u n t i l  h atch ing  was com plete 70°*
-f=-
VaJ
TABLE I I I .  (oontinued)
Showing the r e la t io n  between the d a ily  mean temperature and the h atch in g  o f
cu rcu lio  eggs during 1930.
Date eggs 
d e p o s i te d
June 12
No. eggs 
i n  t e s t
17
D aily  Mean 
tem p era tu re  
No. days 
from egg dep. 
u n t i l  eggs
h a tch ed ______
Date & No... o f  
eggs h a tc h in g
66 73 72 76 72 72
June
12 13 H  15 16 17
Ik-
Average in cu b ation  p eriod  o f  eg g s .................      6 days
Averages o f  the  d a i ly  mean tem p era tu re  from th e  tim e th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d .*72°, u n t i l  h a tc h in g  was com plete 72°*
Date eggs No. eggs D aily  Mean
D eposited  i n  t e s t  tem p e ra tu re  73 72 76 72 72 72
No. days
from egg dep. June
! ggS *3 ^  15 16 17 ISJune 13 20 h a tc h e d
Date & No. o f
_______________________ eggs h a tc h in g  g 9____________
Average in c u b a t io n  p e r io d  o f  eggs .................................        5 .9  days
Averages o f  the  d a i l y  mean tem p era tu re  from th e  tim e the  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . .73 > u n t i l  h a tc h in g  was com plete  7 2 ° .
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TABLE I I I .  (con tin u ed )
Showing the r e la t io n  between the d a ily  mean tem perature and the h atch in g  o f
ouroulio  eggs during 1930*____________ ___________________________________________
Date eggs No. eggs D a ily  Mean
72 76
June




u n t i l  eggs 
June 14- 36 h a tc h e d
D ate & No. o f  
eggs h a tc h in g




Average in cu b ation  p eriod  o f  eg g s . ,
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  tim e th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a tc h e d * *72°, u n t i l  h a tc h in g  was com plete  71°*
Date eggs No. eggs 
d e p o s i te d  i n  t e s t
June 16
D aily  Mean 
tem p era tu re  
No. days 
from egg dep . 
u n t i l  eggs
ha tch ed_____
Date & No. o f  
eggs h a tc h in g
72 72 72 66 66 69 69
June 
16 17 16 19 20 21 2 2
10 7 11 6
Averages o f th e d a ily  mean temperature from the time the eggs were
d ep osited  u n t i l  the f i r s t  eggs h a tch ed .. 71° ,  u n t i l  hatch ing was com plete 70° .
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TABLE III*  (con tin u ed )
Showing the r e la t io n  between the d a ily  mean temperature and the h atch in g  o f





i n  t e s t
50
D aily  Mean 
temperature 
No. days 
from egg dep. 
u n t i l  eggs
hatched______
Date & No. o f  
eggs hatohlng
72 72 68 68  69 69
June
17 IS  19 20 21 22
26  19
Average in c u b a t io n  p e r io d  o f  e g g s   .............................................  5*^ days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  tim e the  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . .6 9 ° ,  u n t i l  h a tc h in g  was com plete 69°<
Date eggs No. eggs D aily  Mean 
d e p o s i te d  i n  t e s t  tem p era tu re
No. days 
from egg dep. 
u n t i l  eggs 
June IS 20 h a tch ed______
72 6S 6S 69 69 6 9
June
IS  19 20 21 22 23
Date & No. o f
 ____________ eggs h a tc h in g _________________ 7 11 ________________
Average in cu b ation  period  o f  eg g s ........................     $.b days
Averages o f the d a ily  mean temperature from the time the eggs were
d ep osited  u n t i l  the f i r s t  eggs h a tch ed .. 69° ,  u n t i l  hatch ing was com plete 69° .
£
TABLE IV.
Showing th e  r e l a t i o n  between th e  d a i l y  mean te m p era tu re  and th e  h a tc h in g  o f
c u ro u lio  eggs d u r in g  19~51. ______________________________________________
Date eggs No. eggs D aily  Mean !
d e p o s i te d  i n  t e s t  te m p e ra tu re  56 60 6 l  56 ^9 ^  52 6 l 69 59 5^ 65 65 60 k7
No. days
from egg dep. May
u n t i l  eggs 9 10 11 12 13 llj> 15 l6  17 IS 19 20 21 22 23 2^
May 9 15 hatched______
Date & No. o f
_______________________ eggs h a tc h in g ____________________________________ 1_____  5_____ 2_
Average in c u b a t io n  p e r io d  o f  eg g s     1 ^ .3  days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  tim e th e  eggs were 
d ep o s i ted  u n t i l  th e  f i r s t  eggs h a t c h e d . . 57°> u n t i l  h a tc h in g  was com plete 5^°*
Date eggs No. eggs D aily  Mean.
d e p o s i te d  i n  t e s t  tem p e ra tu re  52 6 l  6 l  59 5& ^5 65 6°  5^ ^  51 57 62 66
No. days
from egg dep. May
u n t i l  eggs 15 16 17 IS  19 20 21 22 23 2k  25 26 27 2S
May 15 2^ h a tch ed ______
Date & No. o f
 _____________________ eggs h a tc h in g __________________________  5 5 9 1_____
Average in c u b a t io n  p e r io d  o f  eg g s ............................................................. .. 12. 3 days
Averages o f  th e  d a i ly  mean tem pera tu re  from th e  time th e  eggs were 
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a tch ed ..5 ^°>  u n t i l  h a tc h in g  was com plete  59°-
TABLE IV ( continued)
Showing the r e la t io n  between the d a ily  mean temperature and the h atch in g  o f
cu rcu lio  eggs during 1911.____________ ___________________________________________
Date eggs No. eggs D aily  Mean
d e p o s i te d  i n  t e s t  tem p e ra tu re  69 59 5& 65 65 60 5^ ^7 51 57 62 66
No. days
from egg dep. May
u n t i l  eggs 17 IS  19 20 21 22 23 2k  25 26 27 2g 
May 17 25 h a tc h e d
Date & No. o f
______________ _________eggs h a tc h in g  ______ __ ______________4 12 9_____
Average in c u b a t io n  p e r io d  o f  eg g s .................................    11.2  days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  tim e the  eggs were 
d ep o s i ted  u n t i l  the  f i r s t  eggs h a t c h e d .*52°, u n t i l  h a tc h in g  was com plete  59°-
Date eggs No. eggs D aily  Mean
d e p o s i te d  i n  t e s t  tem p e ra tu re  5^ 65 65 60 *>k ^7 51 57 62 66 6S
No. days
from egg dep.May
u n t i l  eggs 19 20 21 22 23 2k  25 26 27 2S 29
May 19 20 h a tch e d _____
Date & No. o f  . . . . . .
_ _____________________ eggs h a tc h in g  1*1- 3 1_________________
Average in c u b a t io n  p e r io d  o f  e g g s .  .....................................................       $ .3  days
Averages o f  the  d a i l y  mean tem pera tu re  from the  time the  eggs were 
d e p o s i te d  u n t i l  the  f i r s t  eggs h a t c h e d . . 57°> u n t i l  h a tc h in g  was com plete  59°*
£
TABLE IV. (contin u ed )
Showing th e  r e l a t i o n  between th e  d a i l y  mean te m p era tu re  and th e  h a tc h in g  o f  
o u ro u l io  eggs d u r in g  19TL.____________ ___________________________________________
Date eggs 
d e p o s i te d
May 20
No. eggs 
i n  t e s t
30
D aily  Mean . 
tem p e ra tu re  
No. days 
from egg dep. 
u n t i l  eggs 
ha tohed  
Date & No. o f  
eggs hatching:
65 6 5 60 54 47 51 57 62 66 6g
May
20 21 22 23 24 25 26 27 2S 29
11 9 10
Average in c u b a t io n  p e r io d  o f  eggs ............ . . ............................... .................................  S .9 days
Averages o f th e  d a i ly  mean tem p e ra tu re  from th e  time th e  eggs were 
d ep o s ited  u n t i l  th e  f i r s t  eggs h a t c h e d . . 57°> u n t i l  h a tc h in g  was com plete 59°*
Date eggs 
d ep o s ited
May 21
No. eggs 
i n  t e s t
25
D aily  Mean 
tem p era tu re  
No. days 
from  egg dep. 
u n t i l  eggs 
h a tc h e d  
Date & No. o f  
eggs hatching:
6 5 60 54 47 51 57 59 62  64 66 65
May
21 22 23 24 25 26 27 2B 29 30 31
' _ 5 9 7 k
Average in c u b a t io n  p e r io d  o f  e g g s . . .   ................................................................  9 .4  days
Averages o f  th e  d a i l y  mean tem p era tu re  from th e  time th e  eggs were
d e p o s i te d  u n t i l  th e  f i r s t  eggs h a t c h e d . .57°> u n t i l  h a tc h in g  was com plete 59° .
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LENGTH OF EGG AND LARVAE STAGES IN FRUIT 1931
D ata  on th e  le n g th  o f  th e  egg s ta g e  and fe e d in g  p e r io d  
o f  th e  l a r v a e  o f th e  plum c u r c u l io  were o b ta in e d  by p la c in g  
sm all peach es  i n  b a t t e r y  j a r s  c o n ta in in g  s e v e ra l  fem ale c u r -  
c u l i o s  and l e a v in g  th e  peaches  th e r e  fo r  one da,y. The peach­
es  were th e n  removed and t r a n s f e r r e d  to  a w ire  t r a y  suspended 
i n  a b a t t e r y  j a r .  Upon le a v in g  th e  peaches , th e  la r v a e  would 
drop  to  th e  bo ttom  o f  th e  j a r ,  from which they  were removed 
each day .
The d a ta  shows t h a t  th e  f i r s t  l a r v a e  l e f t  th e  f r u i t  in  
21 days, and t h a t  a few rem ained i n  the  f r u i t  f o r  29 days.
The av e rage  number o f days sp en t in  f r u i t  was 2^.09 days.
The d a ta  a r e  shown i n  TABLE V.
TABLE V.
Length o f  tim e sp en t i n  f r u i t  by th e  c u rc u l io  eggs and 
l a r v a e .  1931.
Date Number Date
eggs d e -  eggs d e -  l a r v a e  June
p o s i t e d  p o s i t e d  l e f t  f r u i t  l 6 1]_ lg  1£  20 21 22 2^  2^
No. l a rv a e
May 26 75 l e f t  f r u i t  2 1 1  6 15 3 k- 3 1 2
Minimum number o f  egg and l a r v a  days spen t i n  f r u i t . . .  2l"
Maximum number o f  egg and la rva , days spen t i n  f r u i t . . .  29
Average number o f egg and l a r v a  days spen t i n  f r u i t . . .  24.09
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LENGTH OF THE LARVAL AND PUPAL STAGES IN SOIL
The data  p resen ted  on the len g th  o f the la r v a l and 
pupal s ta g e s  o f  the plum cu rcu lio  in  s o i l  were obtained by 
tak in g  s h e l l  v i a l s  and la n te r n  g lo b es , packing them f u l l  o f  
d ir t ,  and tak in g  a sm all w ire and making.an opening in  the  
s o i l  by pushing the w ire in to  the s o i l  in  con tact with the  
g la s s .  A fter the w ire was removed the larvae were in ser ted  
in to  th e h o le , and the con ta in ers wrapped with dark c lo th  
or embedded in  the s o i l  to exclude the su n lig h t . By ex­
clu d in g  the su n lig h t many larvae  would form th e ir  c e l l s  
a g a in st the g la s s  where ob servation s on the len g th  o f the 
sta g es  cou ld  e a s i ly  be made. The data obtained are shown 
in  TABLE VI.
TABLE V I ,
L ength  o f  tim e sp en t  i n  s o i l  by c u rc u l io  l a r v a e  b e fo re  p u p a t in g , Hancock. Md., 
L arva  l e f t  No. o f  l a r v a e  t ra n s fo rm in g  to  pupa i n  a  d e f i n i t e  T o ta l  H o .la rv a e
f r u i t  No. o f  days a f t e r  th e  l a r v a  e n te r e d  th e  s o i l _______  tra n s fo rm in g  to
puna
” "June" 16 T T T “ o 5 " 3  T ~ o  T T  3 3 ----------
June 20 1 0 1 2 1 0 1 0 2 0 1  9
June 22 2 3 0 0 ^ 1 0 2 0 1 0 1  *3
Ju ly  1 3 2 1 0 0 2 1 1 0 0 1_________________  11
Minimum number o f  days sp e n t  as l a r v a  i n  s o i l   .........................  9
Maximum number o f  days sp en t  as l a r v a  i n  s o i l .......................................... 20
Average number o f  days sp e n t  a s  l a r v a  i n  s o i l ..................  12 .52
19*56.
Average No. 
days s p e n t  
i n  la r v a e
IS. 55
13 .90  
12 .10  
—  9 .5 4
TABLE VI( co n tin u ed )
Length o f  the  pupae s ta g e  o f  th e  c u r c u l io .  Hancock. Md., 1936__________________________________
Larva l e f t  Number o f  pupa t ra n s fo rm in g  i n t o  a d u l t s  i n  a  s p e c i f i e d  T o ta l  No. Average No.
f r u i t number o f  days tra n s fo rm ­ days spen t
7 S 9 10 11 12 13 Ik 15 in g  to  a d u l t s a s  pupa
June 16 1 2 2 1 2 2 6 1 11 11 .1
June 20 1 3 2 0 1 1 0 a 11
June 22 1 3 2  0 1 2 0 1 1 11 11 .1
J u ly 1 2 1 *5 0 2 1 * 0 1 0 10 -9 .70
Minimum number o f  days sp e n t  i n  s o i l  as p u p a . . . ...............     7
Maximum number o f  days sp en t  i n  s o i l  as  pupa.............. ................... . . . . 1 5
Average number o f  days sp en t  i n  s o i l  as  pupa  ...............10 ,72
(U
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LENGTH OF TIME SPENT IN SOIL BY THE LARVAE PUPAE AND ADULTS
OF THE CURCULIO
In  193°> 1931, 1932 and 193^» t e s t s  were conducted  to  de­
te rm in e  th e  l e n g th  o f  tim e sp en t  in  th e  s o i l  by a l l  s ta g e s  o f  
th e  c u r c u l io .  The in fo rm a t io n  was o b ta in e d  by bury ing  12 
in c h  f lo w e r  p o t s  o r  l a n t e r n  g lo b es  i n  th e  s o i l  so t h a t  about 
1 in ch  o f  th e  to p s  p ro t ru d e d  above th e  l e v e l  o f th e  s o i l .
The p o t s  o r  g lo b e s  were th e n  f i l l e d  w ith  s o i l  to  w ith in  1 in ch  
o f  th e  to p .  A known number o f  la rv a e  were p la c e d  in  th e  con­
t a i n e r s  and a p ie c e  o f  cheese  c lo th  was p la c e d  over th e  top 
and h e ld  i n  p la c e  by a ru b b e r  band to  p re v e n t  th e  c u rc u l io s  
from e sc a p in g  a f t e r  they  had emerged* Data were kep t on the  
d a te s  and number o f c u r c u l io  emerging from each p o t .
I n  I 93O, 1 ,1 0 5  l a r v a e  were used  in  the  t e s t s .  The r e ­
co rd s  show t h a t  th e  maximum number o f days sp en t  i n  th e  s o i l  
by th e  d i f f e r e n t  s ta g e s  o f  th e  c u rc u l io  was ^3> th e  minimum 
number 27, w ith  an average  o f  33*66 . The p e rc e n ta g e  o f
l a r v a e  to  emerge as a d u l t s  was 29*
TABLE VII shows th e  number o f  b e e t l e s  emerging i n  a 
s p e c i f i c  number o f  days a f t e r  th e  l a r v a e  e n te re d  th e  s o i l .
In  1931 90 la rv a e  were used in  the t e s t s .  The records
show th a t th e maximum p eriod  spent in  the s o i l  was 40 days, 
th e minimum p eriod  26 , w ith an average o f 3 3 . 2 5  days. The 
p ercen tage o f larv a e  to emerge as ad u lts  was 2^.4-. The data  
are shown in  TABLE V III.
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I n  1932  2 ,980  l a r v a e  were u sed  i n  th e  t e s t s .  The r e ­
co rd s  show t h a t  th e  maximum p e r io d  sp en t i n  s o i l  was 60 days, 
th e  minimum 29 days, w ith  an average  o f  39*5 d ay s . The p e r ­
cen ta g e  o f  l a r v a e  to  emerge as a d u l t s  was *4-6.80.
The d a te  and number o f  l a r v a e  e n te r in g  th e  p o ts  and the  
d a te s  on which th e  a d u l t s  emerged a re  shown in  TABLE IX.
In  1936 la r v a e  were u sed  in  the  t e s t s .  The maximum
number o f  days sp en t  i n  th e  s o i l  was 4-3, th e  minimum was 33> 
w ith  an ave rag e  o f  32>*8 . The p e rc e n ta g e  o f  l a r v a e  to  emerge 
a s  a d u l t s  was 75*25*
The d a te s  and number of l a rv a e  e n te r in g  th e  l a n t e r n  
g lo b es  and th e  d a te s  and number o f  a d u l t s  emerging are  shown
i n  table x .
The a v e rag es  o f th e  maximum number o f  days spen t i n  s o i l  
by c u r c u l io  l a r v a e ,  pupae and a d u l t s  from a l l  t e s t s  were 46.5* 
The av e rag es  o f  th e  minimum number o f days spen t i n  s o i l  by 
c u r c u l io  l a r v a e ,  pupae and a d u l t s  from a l l  t e s t s  were 28 . 75* 
The average  number o f  days spen t in  s o i l  by c u rc u l io  
l a r v a e ,  pupae and a d u l t s  was 3^*30 f ° r  t e s t s .
Length o f  time sp en t i n  s o i l
TABLE V II.
by c u r c u l io  l a r v a e  pupa and a d u l t s .  Hancock. 
a d u l t  b e e t l e s  emerging i n  a  s p e c i f i e d  
o f  days a f t e r  th e  l a r v a e  e n te r e d  s o i l T o ta l  
29 31 53 3*5 V/ 3 f  7 W '  '
1 6  6 2 3 16
1 7 I lf  9 13 ^
l k  12 1 31
k  17 S 5 3 37
21 29 27 15 k  2 96
5 1 6
6 19 11 ^  2 1 3 5 5I1-
3 11 ^  16
J t ___________ 1 7 1_______________1
53 72 45 34 30 22 6 32!
in  s o i l   ...................27
i n  s o i l . ............................... • • • • • • • •  ty>3
i n  s o i l ................................................. 33*66
as a d u l t s . . . . . . .................. .............29.0
Md.. 1930
Date l a r v a e  
e n te re d  








 ^  12
No. l a r v a e  
e n te r in g  















days sp en t  










$T ota l 3 3
Minimum number o f  days spen t 
Maximum number o f  days spen t 
Average number o f  days spen t 





Length of time sp en t  i n  s o i l  toy l a r v a e ,  pupae and a d u l t s  o f th e  <eurculio-1931 
Date l a r v a e  No. l a r v a e  No. a d u l t s  emerging i n  a s p e c i f i e d  T o ta l  Number
e n te re d  e n te r in g  number o f  days a d u l t
s o i l_______  s o i l _______ 26 2g> 36 32 34 3& 46 to  emerge
June 2 90 2 3 2 1 5 5 3 I  22
Minimum number o f days spent in  s o i l ................ . . . . ...............  26
Maximum number o f days spent in  s o i l ........................................  *10
Average number o f  days spen t i n  s o i l ........................................  33*25




Emergence o f  summer brood c u r c u l io s  from flo w er p o t s .  Hancock. Md.. 19*52 
No. l a r v a e  Date l a r v a e  Date a d u l t s  J u ly
e n te r in g  s o i l  e n te r e d  s o i l  emerged 1£  18 19 20 21 22 23 24 25 26 27 28 29
No. a d u l t s
110________  June 12 emerged 2 1 2 2 5 2 1 0 0 0 0 0 1
Total number o t  a d u l t s  to em erge.7 . . . . . . . . . . 1 4 -  "
Minimum number o f  days sp en t i n  s o i l ................. 35
Maximum number o f days sp en t i n  s o i l ................. 4 f
Average number o f days sp en t  i n  s o i l ................. 3&.64
Per cen t o f la rv a e  to  emerge as a d u l t s .............12*7
P o t #2
Emergence of summer brood  c u r c u l io s  from f lo w e r  p o t s .  Hancock. Md., 1932___________________
No. la rv a e  Date l a r v a e  Date a d u l t s  J u ly
e n te r in g  s o i l  e n te re d  s o i l  emerged 1J_ 18 19 20 21 22 23 24 25 26 27 28 29
No. a d u l t s
110  June 13 emerged 2 0 5 3 15 14 5 1 0 0 1 1 0
T o ta l number o f  a d u l t s  to  emerge. 7 .................. .47
Minimum number o f  days spen t in  s o i l .  .3 4
Maximum number of days sp en t i n  s o i l ................ 45
Average number o f days spen t i n  s o i l  . . . 3 8 .8 3
Per cen t o f  l a r v a e  to  emerge as a d u l t s . . .» • .4 7 * 7 2
P o t #3
Emergence o f summer brood  cu rcu l i o s  from flow er p o t s ,  Hancock, Md.. 1932___________________
No. la rv a e  Date l a r v a e  ~ Date a d u l t s  ”  Ju ly
e n te r in g  s o i l  e n te r e d  s o i l  emerged 18 19 20 21 22 23 24 25 26 27 28 29
No. a d u l t s
 ____________ June 14 emerged 3 8 3 8 12 6 1 0 0 2 0  0
T o ta l number of a d u l t s  to  e m e r g e . . . ................ . 4 l
Minimum number o f  days sp en t i n  s o i l ................34
Maximum number o f days sp en t i n  s o i l . . . . . . . . 4 4
.Average number o f  days sp en t i n  s o i l . . ............
Per c e n t  o f l a r v a e  to  emerge as a d u l t s .  54.66
TABLE IX. (continued)
Pots
Emergence o f  summer brood c u r c u l io s  from flow er p o t s .  Hancock, Md., 1 9 3 2 __________________.
No. l a r v a e  Date l a r v a e  Date a d u l t s  J u ly  ’
e n te r in g  s o i l  e n te r e d  s o i l  emerged 17 IS  19 20 21 22 21 24 25 26 27 2S 29 10
Ko. a d u l t s  -------- ---------------------------------
255 June 15 emerged_______ ^  6 IS  17 25 31 16 6 1 5 5 1 1 0
T ota l number o f  a d u l t s  to emerge. . . . . . . . . . . . 1 4 6
Minimum number o f  days sp en t i n  s o i l  .» 12
Maximum number o f  days spen t i n  s o i l , ................ 44
Average number o f  days spen t i n  s o i l ..................  36*57
P er cen t of l a rv a e  to  emerge as  a d u l t s   5k .§0
P o ts  #7, #S, and #9
Emergence o f  summer brood c u r c u l io s  from flo w er p o t s .  Hancock. Md,. 1912_____________ _
Ho. la rv a e  Date l a r v a e  Date a d u l t s  J u ly  ......................................
e n te r in g  s o i l  e n te re d  s o i l  emerged 17 IS  19 20 21 22 21 24 25 26 27 2S 29 10
Ho. a d u l t s
100  June 1'6 emerged l 6 14 l 6 12 56 20 7 k  1 0 10 1 0 1
T o ta l number o f a d u l t s  to  e m e rg e . . ..................... 19^
Minimum number o f  days sp en t  i n  s o i l .................. 11
Maximum number o f  days sp en t  i n  s o i l . . . . . . . .  44
Average number o f  days sp en t i n  s o i l    l 4 , 56
Per cen t o f  larvs.e  to emerge as a d u l t s . . . . . .  66 .00
P o ts  #10, #11, #12 and #13
Emergence of summer brood c u r c u l io s  from flow er p o t s ,  Hancock. Md., 1912____________________
Ho. la rv a e  Date l a r v a e  Date a d u l t s  J u ly  August
e n te r in g  s o i l  e n te r e d  s o i l  emerged 19 SO 21 22 2£  24 2^ 26 27 2S 29 10 31 1 2 1 ^ 5
Ho. a d u l t s  ””
400_____________ June 17 emerged______ 12 16 IS 26 19 9 5 16 21 10 5 0 6 2 1 4 0 1
T o ta l  number o f a d u l t s  to  em erg e .. . . . . . . . . . . 1 7 3
Minimum number o f  days sp en t in  s o i l .................. 32
Maximum number o f  days spen t i n  s o i l . . . . . . . .  49
Average number of days spen t i n  s o i l . . . ...........
Per cen t o f l a rv a e  to  emerge as a d u l t s . . . . . • 43.25
V J1oa
TABLE IX . ( c o n t in u e d )
P o ts  #14, #15 , #16 and #17
Emergence o f  summer brood c u r c u l io s  from f lo w er p o t s /  Hancock, Md., 1932.____________________ ,_________
No. l a r v a e  Date l a r v a e  Date a d u l t s  J u ly  August:
e n te r in g  s o i l  e n te r e d  s o i l  e m e r g e d _  12  13 2d  20 21 22 2£  2^  2£ 26 2£  2S 2£  JO J 1 1 2 ^  4 £  6 2  S
No. a d u l t s  ~  “
400_________  June  IS_____ emerged______ 1 5 12 9 45 64 24 6 11 l 4  23 6 7 0 0 0 1 5 1 4 1 1 0
T o ta l  number of a d u l t s  em erged .. . . .............   .242
Minimum number o f  days sp en t  i n  s o i l . . . . . .  29
Maximum number of days sp en t i n  s o i l .   $0
Average number o f  days sp e n t  i n  s o i l    35*42
Per cen t of l a rv a e  to emerge as  a d u l t s . . . .  60 .50
P o ts  #18, #19, #20 and #21
Emergence of summer brood c u r c u l io s  from flow er p o t s .  Hancock. Md.. 1932.________________________________
UoT Date Date
larvae la rv a e  a d u lts
e n t e r -  e n t e r -  emerg- J u ly  August




400 June 19 ed  3 11 14  51 37 lg  6 5 15 10 7 5 0 3 0 0 3 1 1 0  2 0 0  0 0 0 0 0 4
T o ta l number of a d u l t s  to  em erg e .  ......... 19o
Minimum number o f days spent in  s o i l . . . . . . . .  29
Maximum number o f  days spent in  s o i l    60
Average number o f days spent in  s o i l . . . . . . . *  34 .6s
Per cent o f larvae  to emerge as a d u lts    49*00
vnvo
TABLE IX. (c o n tin u ed )
P o ts  #22, #23 and #24
Emergence o f  summer brood  c u r c u l io s  from f lo w er p o t s ,  Hancock, Md., 1932._____ _______ _
No, l a r v a e  Date l a r v a e  Date
e n te r in g  e n te r e d  a d u l t s  J u ly  August.
s o i l  s o i l ________ emerged 20 21 22 2£ 24 2£  26 2£ 20 2£  j|0 ^1 1 2 j  4 £  6 J  8
No. a d u l t s  ~  ”
260 June 20 emerged 1 3 16 17 4 4 15 13 7 5 4 6 3 2 1 ^ 3  0 0 2  2
Total number o f  a d u l t s  e m e r g e d . . . . . .............. 120
Minimum number o f days spen t i n  s o i l   10
Maximum number o f  days spen t i n  s o i l   49
Average number o f  days spen t i n  s o i l .  36.1
Per cen t o f l a rv a e  to emerge as a d u l t s . . . .  46.11
Per cen t of l a rv a e  to  emerge as a d u l t s
from a l l  p o t s ...............................................    $0 *6$
Emergence o f summer brood  c u r c u l io s  from flo w er p o ts ,  Hancock, Md., ^935»
Number D a te  D a te  No. a d u l t s  emerging d u r in g  e a  4 da . p e r io d
la rv a e  l a r v a e  a .du lts  J u ly
e n te r in g  s o i l  e n te r e d  s o i l  emerged 11-14  15-16 19-22 25-26  27—50
N o .ad u lts
700_____________ June 9 emerged 11 63______ 44______ 52_______45___________
T o ta l number o f a d u l t s  to em erge .. . . . . . . . . . . 2 2 3
Per cen t o f l a r v a e  to  emerge as a d u l t s    31»^5
Minimum number o f  days spen t i n  s o i l . .............  32 .0
Maximum number o f  days spen t i n  s o i l ...............  40 .0
o\o
table x .
.............. Globe No. _1
Emergence o f  summer brood e u ro u l io  from l a n t e r n  g lo b e s .  Hancock. Md.. 1936 
No. l a r v a e  Date l a r v a e  Date a d u l t s  J u ly  ““
e n te r in g  s o i l  e n te r e d  s o i l  emerged 24 25 26 27 28 29 30 31
No a d u l t s
50___________ June l 6 emerged ______ 6 7 8  9 7 0 0 0 _________
T o ta l  number o f  a d u l i s  to  em erge ............................ . ...........39
Minimum number o f  days sp en t i n  s o i l ................................... 38
Maximum number o f  days spen t i n  s o i l . .................................42
Average number o f  days sp en t i n  s o i l . . . . .......................... 4 l
P er  c e n t  o f  l a r v a e  to  emerge as a d u l t s ...............................J8
Globe No. 2
Emergence o f  summer brood c u rc u l io  from l a n t e r n  g lo b es .  Hancock. Md.. 1936
No. la rv a e  Date l a r v a e  Date a d u l t s  J u ly
e n te r in g  s o i l  E n te red  s o i l  Emerged 24 25 26 27 28 29 3Q 31
No a d u l t s
 50 June 17 emerged 6 20 6 8 1 1 0 0_________
T ota l number o f  a d u l t s  to  em erg e .   ................42
Minimum number o f  days sp en t i n  s o i l .................... ...............38
Maximum number o f  days sp en t  i n  s o i l • « . . . • • . • • • • • • • •  43
Average number o f  days sp en t  i n  s o i l . ................................. 39*5
P e r  ce n t  o f  l a r v a e  to  emerge as a d u l t s   ................ 84
 ...............  Globe No. 3 ....... ..
Emergence o f  summer b rood  c u rc u l io  from l a n t e r n  g lo b es .  Hancock. Md.. 1936
No. l a rv a e  Date l a r v a e  Date a d u l t s  Ju ly
e n te r in g  s o i l  E n te re d  s o i l  emerged 24 25 26 27 28 29 30 31
No_ a d u l t s
100___________ June 16 emerged 4 53 10 l 4  0 1 0 0________
T o ta l number o f  a d u l t s  to  em erg e .. . . . . . . . . . . . . . . . . . . 8 2  "
Minimum number o f days spen t i n  s o i l . . ............................... 37
Maximum number o f  days spen t i n  s o i l * . . . . . ...................... 42
Average number o f days spen t i n  s o i l . . . . . ............. . . . . . 3 8 . 4
P er c e n t  o f  l a r v a e  to  emerge as a d u l t s . ...................... . . . 8 2
o\
TABLE X'. ( continued)
Globe No. k
Emergence o f  summer brood  c u rc u l io  from l a n t e r n  g lo b e s .  Hancock. Md.. 193#
No. l a r v a e  Date l a r v a e .  Date a d u l t s  J u ly
e n te r in g  s o i l  e n te re d  s o i l  emerged 2^  26 £Z M  i=2 3 2  31
No a d u l t s
 50 June 19 emerged  7 0 ^ 6 5  0 0 0
T o ta l  number o f  a d u l t s  to  emerge...............................................22
Minimum number o f days sp en t  i n  s o i l ......................................^6
Maximum number o f  days sp en t i n  s o i l
Average number o f  days sp en t i n  s o i l . . . . . . . . . . ..............3^ .07
Per cen t o f  l a r v a e  to  emerge a s  a d u l t s ...............................
Globe No. 5  ................ .........................................
Emergence o f  summer brood c u r c u l io  from l a n t e r n  g lo b e s .  Hancock, Md.. 1936
No. la rv a e  Date l a r v a e  Date a d u l t s  Ju ly
e n te r in g  s o i l  e n te r e d  s o i l  emerged 2 -̂ 25 26 27 2g> 29 30 31
No a d u l t s
150 June 21 emerged Ik- 13 I k  29 9 7 5 0_________
T o ta l number o f  a d u l t s  to  em erge.7 .       .............  .116
Minimum number o f  days sp en t i n  s o i l . . . . . .................... 33
Maximum number o f  days spen t i n  s o i l . . . . . . ........................  39
Average number o f  days spen t i n  s o i l . .................................... 35«3
Per ce n t  o f  l a r v a e  to  emerge as a d u l t s . . . .......................   71*3
<7\ro
^3
THE AVERAGE LENGTH OF TIME SPENT IN THE DIFFERENT STAGES FROM
EGG TO ADULT CURCULIO
TABLE XI.
The av e ra g e  l e n g th  o f  th e  d i f f e r e n t  s ta g e s  o f  th e  plum c u rc u l io  
Length Length o f  Length o f  Length Length o f  T o ta l  time 
of l a r v a l  l a r v a l  o f  a d u l t  spen t in
egg s ta g e  i n  s ta g e  in  p u p a l  s ta g e  i n  f r u i t  and
s tag e  f r u i t  s o i l  s ta g e  s o i l  s o i l
8 .S 3 15 .26  12 .2 5  IO .72  13.66  60 .99
The average  o f  13 .66  days spen t i n  the  s o i l  by the  a.dult 
c u r c u l io  i s  much lo n g e r  than  th e  p e r io d  o f time r e p o r te d  by 
o th e r  i n v e s t i g a t o r s .  This p e r io d  of tim e, however, i s  depen­
den t upon th e  p r e c i p i t a t i o n  p re v io u s  to  emergence. I f  the  
p e r io d  o f  t r a n s f o rm a t io n  from th e  pupal to  th e  a d u l t  s ta g e  i s  
p receded  by a p e r io d  of d rought the  a d u l t  c u r c u l io ,  even though 
f u l l y  developed , w i l l  rem ain  i n  the  s o i l  u n t i l  a r a i n  wets th e  
s o i l .  T h is  p e r io d  may be on ly  a few days o r  severaJL weeks. 
T h e re fo re ,  th e  le n g th  o f  time spen t i n  th e  s o i l  by the  a d u l t  
c u r c u l io  i s  dependent e n t i r e l y  upon th e  p r e c i p i t a t i o n  d u rin g  
t h i s  p e r io d  and n o t  upon th e  tim e of m a tu r i ty  o f  th e  c u r c u l io .
64-
THE PERIOD OF EMERGENCE OF CURCULIO LARVAE FROM FRUIT DROPS 
AND THE PERIOD OF EMERGENCE OF ADULT CURCULIO FROM THE SOIL
FROM 192S to  1936
R ecords on th e  d a te s  t h a t  c u r c u l io  l a r v a e  began to  le a v e  
f r u i t  d rops  to e n te r  th e  s o i l ,  and th e  p e r io d  over which they  
le a v e  th e se  d ro p s , a re  n e c e s sa ry  in  s e t t i n g  up c o n t ro l  meas­
u r e s .  The p r a c t i c e  o f p ic k in g  th e  sm all peaches t h a t  drop to  
th e  ground i n  e a r ly  sp r in g  i s  fo llow ed  i n  many h e a v i ly  i n ­
f e s t e d  o rc h a rd s .  I f  t h i s  p r a c t i c e  i s  c a r r i e d  ou t to  the b e s t  
advan tage th e  sm all f r u i t s  must be p ick ed  up b e fo re  th e  la rv a e  
re a c h  m a tu r i ty  and e n te r  th e  s o i l .  In  o rd e r  to  g e t  re c o rd s  
on t h i s  phase  o f  th e  l a r v a l  a c t i v i t y  sm all f r u i t s  were p ick ed  up 
i n  o rc h a rd s  from 193^ to  193^» presum ably b e fo re  any la r v a e  had 
l e f t  them.
A f te r  th e  d rops were p ick ed  up they  were c a r r i e d  to the  
la b o r a to r y  and p la c e d  i n  a t r a y  w ith  the  bottom  covered w ith  
1/4- in c h  mesh w ire .  The t r a y  was 2 1 /2  f e e t  wide and 6 f e e t  
lon g , and was h e ld  o f f  th e  ground by fo u r  l e g s  s im i la r  to  a 
t a b l e .  A p ie c e  o f  c lo th  was s t r e t c h e d  benea th  th e  w ire  f o r  
th e  purpose  o f  c a tc h in g  th e  l a r v a e  as they  l e f t  th e  sm all 
f r u i t s  and dropped th rough  th e  w ire .  A damp p ie c e  o f  gunny 
sack was p la c e d  on the  c lo th  to  p re v e n t  the  larva,e from dry­
in g  o u t  when they  dropped th rough  on the  c lo th .  The p e r io d  
over which th e  la r v a e  l e f t  the  f r u i t ,  and the  r e l a t i o n  o f  
p r e c i p i t a t i o n  and th e  d a i l y  mean tem p era tu re  upon t h e i r  l e a v -
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in g  th e  f r u i t  a r e  shown i n  GRAPHS XX to  XXVI r e s p e c t i v e l y .
Records on th e  p e r io d  o f  time sp en t i n  th e  s o i l  by th e  
c u r c u l io ,  and th e  p e r io d  over which emergence o f th e  a d u l t  
t a k e s  p la c e ,  i s  n e c e s sa ry  i n  ap p ly in g  supplem entary  c o n t ro l  
m ethods. This in fo rm a t io n  was o b ta in e d  by ta k in g  th e  l a r v a e  
a s  th ey  l e f t  th e  peach drops and t r a n s f e r r i n g  them to  a 
b o t to m le s s  s c re e n  w ire cage b u r ie d  about 6 in ch es  in  th e  
s o i l .  R ecords on th e  d a te  and number o f  c u r c u l io  emerged 
were k e p t .  I f  s o i l s  which c o n ta in  c u rc u l io  pupae are  c u l t i ­
v a te d  many o f  th e  pupal c e l l s  a re  broken open and th e  pupa 
§,re u n a b le  to  form a n o th e r  c e l l  w i l l  d ie .  Also many o f 
l a r v a e  and pupa w i l l  be crushed  o r exposed to b i r d s  o r th e  
h o t  sun and d i e .  T h ere fo re , re c o rd s  showing th e  d a te s  on 
which th e  g r e a t e s t  number of pupae a re  i n  the  s o i l  a t  any 
one time a re  v a lu a b le  i n  making recommendali ons fo r  c o n t ro l  
by c u l t i v a t i o n .  Data on th e  d a te s  t h a t  the  summer brood 
c u r c u l io s  began to  le a v e  th e  s o i l  fu rn is h  v a lu a b le  inform a­
t i o n  on t h i s  p o in t .
E ig h t  y e a r  re c o rd s  on the  emergence o f th e  summer brood 
o f  th e  c u r c u l io  from th e  s o i l ,  and th e  r e l a t i o n  o f  p r e c i p i ­
t a t i o n  and th e  d a i l y  mean tem p era tu re  to  the  tim e and number 
o f  a d u l t s  to  emerge, a re  shown i n  GRAPHS XIX to  XXVI r e ­
s p e c t i v e l y .
I n  1929 about two b u sh e ls  o f  peach d rops , from l/J+ to  
1 /2  in c h e s  i n  d iam e te r ,  were p ick ed  up and p la c e d  i n  a sc reen  
w ire  cage ^  f e e t  sq u a re .  About 12 in ch es  o f  s o i l  was p la c e d
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on th e  bo ttom  o f  the  cage and a  t r a y  made o u t  o f  l A  in c h  
mesh w ire  was b u i l t  abou t 6 in c h e s  above th e  d i r t .  The 
p ea ch es  were p u t  i n  th e  t r a y  and as th e  l a r v a e  l e f t  th e  
p each es  th ey  dropped th roug h  th e  s c re e n  i n to  th e  s o i l .  No. 
r e c o rd s  were k e p t  on th e  number o f  l a r v a e  l e a v in g  the d ro p s .
't
The a d u l t  c u r c u l io  began to  emerge from th e  s o i l  om 
J u l y  1 ^ . The peak o f  emergence o cc u rred  between J u ly  25 
and 29. A t o t a l  o f  1 ,1^7  a d u l t s  emerged from th e  cage. The 
emergence o f th e  c u r c u l io  i n  r e l a t i o n  to  th e  p r e c i p i t a t i o n  
and d a i l y  mean te m p era tu re  i s  shown in  GRAPH XIX,
I n  1930 t e s t s  were s t a r t e d  to  determ ine th e  le n g th  o f 
th e  p e r io d  t h a t  c u rc u l io  l a r v a e  le a v e  f r u i t  d rops to  e n te r  
th e  s o i l .  A ccord ing ly  about th r e e  b u sh e ls  o f  peach d rops 
were p ic k e d  up on June 7 and p la c e d  i n  the  t r a y  p re v io u s ly  
d e s c r ib e d .
The l a r v a e  began to  le a v e  th e  f r u i t  on June *3 and con­
t in u e d  to emerge u n t i l  June 27 , a t  which tim e o b s e rv a t io n s  
were d i s c o n t in u e d .  A t o t a l  o f  2 ,322 l a rv a e  emerged d u r in g  
th e  o b s e rv a t io n  p e r io d .  The peak of emergence o cc u rred  be­
tween June 13 and l 6 , w ith  a g ra d u a l  f a l l i n g  o f f  each day 
u n t i l  o b s e rv a t io n s  were d i s c o n t in u e d .  The f i g u r e s  show 
t h a t  3 1 .1 3 $  o f  th e  l a r v a e  emerged i n  th e  f i r s t  10 days a f t e r  
th e  d rops  were p ick ed  up, w ith  th e  rem ain ing  1*3.31$ emerg­
in g  d u r in g  th e  n e x t  10 days. The emergence o f th e  la rv a e  i n  
r e l a t i o n  to  p r e c i p i t a t i o n  and d a i ly  mean tem p era tu re  i s  
shown i n  GRAPH XX.
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Each y e a r  th e  l a r v a e  t h a t  emerged from th e  d rops were 
t r a n s f e r r e d  to  a s c re e n  w ire  cage and re c o rd s  k ep t on th e  
d a t e  and number o f a d u l t s  emerging*
The a d u l t s  i n  1930 began to  emerge on J u ly  14, o r 36 
days a f t e r  th e  f i r s t  l a r v a e  were p la c e d  i n  th e  cage, and 
c o n t in u e d  u n t i l  August 12* The peak o f emergence was re a c h ­
ed betw een J u ly  22 a.nd 26. The t o t a l  number o f a d u l t s  to  
emerge was 1 , 083 , o r  45*48$ o f  th e  number o f  l a r v a e  p la c e d  
i n  th e  cage . The emergence o f th e  a d u l t s  i n  r e l a t i o n  to  
th e  p r e c i p i t a t i o n  and d a i l y  mean tem p era tu re  i s  a lso  shown 
i n  GRAPH XX.
I n  1931 peach  and T ra n sp a ren t  app le  d rops were p la c e d  
i n  th e  t r a y  and re c o rd s  k ep t on th e  emergence o f  th e  l a r v a e .  
The l a r v a e  began to  emerge on June 14, and con tin u ed  u n t i l  
JuiLy 9» A t o t a l  o f  1 ,4 8 5  l a r v a e  emerged. The peak was 
re a c h e d  on June 21. 4 9 .4 $  o f  th e  la rv a e  l e f t  th e  f r u i t  dur­
in g  th e  f i r s t  10 days a f t e r  emergence s t a r t e d ,  w ith  th e  r e ­
m aining 50 . 60^  le a v in g  w i th in  th e  n ex t  14 d ays . The emer­
gence o f  th e  l a r v a e  i n  r e l a t i o n  to  th e  p r e c i p i t a t i o n  and 
d a i l y  mean te m p era tu re  i s  shown in  GRAPH XXI,
I n  1931 a d u l t s  began to  emerge on J u ly  17 , o r  33 days 
a f t e r  th e  f i r s t  l a r v a e  were p la c e d  in  th e  cage, and co n tin u ed  
u n t i l  August 9* The peak was re ach ed  between J u ly  23 and 25 . 
The t o t a l  number o f  a d u l t s  to  emerge was 194, o r  13 . 06$ o f  
th e  number o f  l a r v a e  p la c e d  i n  th e  cage. The emergence o f th e  
a d u l t  c u r c u l io  i n  r e l a t i o n  to  p r e c i p i t a t i o n  i s  a l s o  shown in
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GRAPH XXI.
I n  1932 th e  emergence o f  th e  c u r c u l io  l a r v a e  from Trans­
p a r e n t  ap p le  d rops s t a r t e d  on June 12 and co n tin u ed  u n t i l  
J u ly  Ik-, a  t o t a l  o f  5,676  l a r v a e  emerged from th e  app le  d ro p s . 
The peak o f  emergence was reach ed  between June 13 and 2^.
3 3 .2 3 $  o f  th e  l a r v a e  l e f t  th e  f r u i t  d u r in g  th e  f i r s t  10 days 
a f t e r  th e  d ro p s  were p la c e d  i n  th e  t r a y ,  w ith  3 . 7 ^  le a v in g  
i n  th e  n e x t  12 d ays . The emergence o f  la rv a e  i n  r e l a t i o n  to  
p r e c i p i t a t i o n  and th e  d a i l y  mean tem p era tu re  i s  shown in  
GRAPH XXII.
I n  1932 th e  a d u l t  c u r c u l io  began to  emerge from th e  s o i l  
on J u ly  13 , o r  29 days a f t e r  th e  f i r s t  l a r v a e  e n te re d  th e  s o i l ,  
and c o n tin u e d  to  emerge u n t i l  August 10. The peak o f  emergence 
was re a c h e d  on J u ly  21. The t o t a l  number o f  a d u l t s  to  emerge 
was 1 ,7 2 6 , o r  31*5$ o f t*1® l a r v a e  p la c e d  i n  the cage. The 
emergence o f  th e  a d u l t s  i n  r e l a t i o n  t o  p r e o i p i t a t i o n  and d a i ly  
mean te m p e ra tu re  i s  a lso  shown i n  GRAPH XXII.
I n  1933 c u r c u l io  l a r v a e  began to  le a v e  th e  peach drops 
on June 6 and co n tin u ed  to emerge u n t i l  June 30. A t o t a l  o f  
2 ,527  emerged from th e  peach d ro p s .  The peak: o f emergence was 
re ach ed  between June 6 and 10, w ith  3 ^ .23$  emerging in  th e  
f i r s t  10 days a f t e r  th e  peaches were p la c e d  i n  the  t r a y ,  and 
th e  rem a in in g  15*77$ emerging d u r in g  th e  nex t 15 days. The 
emergence o f  th e  l a r v a e  i n  r e l a t i o n  to  the  p r e c i p i t a t i o n  and 
d a i l y  mean tem p e ra tu re  i s  shown i n  GRAPH XXIII,
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The emergence o f  c u r c u l io s  from th e  above m entioned 
l a r v a e  began on J u ly  11, o r 35 days a f t e r  th e  f i r s t  l a r v a e  
w ere p la c e d  i n  th e  c a g e s .  The peak o f  emergence was reach ed  
betw een J u ly  24 and 27 . A t o t a l  number o f a d u l t s  to emerge 
was 313> o r  1 2 .0 5 $  o f th e  l a r v a e  p la c e d  i n  th e  cage . The 
emergence o f  th e  a d u l t s  i n  r e l a t i o n  to  th e  p r e c i p i t a t i o n  i s  
a l s o  shown i n  GRAPH XX III.
I n  193*4- th e  c u r c u l io  l a r v a e  began to  le a v e  th e  T ran s-  
p a r e n t  ap p le  d rops  on June 12 and co n tin u ed  to  emerge u n t i l  
J u ly  1 .  A t o t a l  o f  6 ,196 la r v a e  emerged from th e  a p p le s .
The pe ak was reach ed  between June 20 and 24, w ith  a  g rad u a l 
f a l l i n g  o f f  u n t i l  emergence ce a sed . 6 l .0 3 $  o f  the  la r v a e  
emerged d u r in g  th e  f i r s t  10 days a f t e r  th e  a p p le s  were p lace d  
i n  th e  t r a y ,  and th e  rem ain ing  3&»92$  emerged du ring  th e  n ex t 
10 d ay s . The emergence o f  th e  la r v a e  i n  r e l a t i o n  to  th e  p re ­
c i p i t a t i o n  and d a i l y  mean tem p era tu re  i s  shown i n  GRAPH XXIV.
The above m entioned la rv a e  began to emerge as a d u l t s  on 
J u ly  10 and c o n tin u e d  u n t i l  J u ly  4. The t o t a l  number o f  
a d u l t s  to  emerge was 1 ,10 2  w ith  th e  f i r s t  a d u l t  emerging 23 
days a f t e r  th e  f i r s t  l a r v a e  were p la c e d  in  th e  cage. The 
peak  o f  emergence o c c u r re d  between J u ly  21 and 24. The 
p e rc e n ta g e  o f  th e  l a r v a e  p la c e d  in  th e  cage to  emerge as  
a d u l t s  was 17*7^« Tlie emergence o f  th e  la rv a e  i n  r e l a t i o n  
to  th e  p r e c i p i t a t i o n  i s  shown i n  GRAPH XXIV.
I n  1935 c u r c u l i o  la r v a ,e  b e g a n  to  l e a v e  T r a n sp a r e n t  
a p p le  d r o p s  o n  Ju n e 14, and c o n t in u e d  t o  em erge u n t i l  J u ly  
9 . A t o t a l  o f  1 ,650  l a r v a e  em erged  from  t h e  d r o p s .  The p ea k
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was re a c h e d  betw een June 17 and 20. 65 .21#  emerged d u r in g
th e  f i r s t  10 days w ith  th e  rem ain ing  3^ .19$  emerging d u r in g  
th e  n e x t  10 d ays . The emergence o f  th e  l a r v a e  i n  r e l a t i o n  
to  th e  p r e c i p i t a t i o n  and d a i l y  mean te m p era tu re  i s  shown in  
GRAPH XXV.
The f i r s t  a d u l t s  from th e  above m entioned l a r v a e  began 
to  emerge on J u ly  22, and co n tin u ed  to  emerge u n t i l  August 1 . 
The t o t a l  number o f  a d u l t s  to  emerge was 3k,  w ith  the f i r s t  
c u r c u l io  em erging on th e  32 th  day a f t e r  th e  f i r s t  l a rv a e  were 
p la c e d  i n  th e  cag e . The peak o f emergence o cc u rred  on Ju ly  
29* The p e rc e n ta g e  o f l a r v a e  p la c e d  i n  th e  cage to emerge as 
a d u l t s  was 5*7^* The emergence o f th e  a d u l t s  i n  r e l a t i o n  to  
th e  p r e c i p i t a t i o n  and d a i l y  mean tem p era tu re  i s  a lso  shown i n  
GRAPH XXV.
I n  1936 c u r c u l io  l a r v a e  began to le a v e  peach drops on 
June 11 and co n tin u ed  to  emerge u n t i l  Ju ly  10. A t o t a l  o f  
3 ,271 l a r v a e  emerged from th e  d ro p s .  The peak o f emergence 
was re ach ed  between June 11 and 1^ . 22$> of th e  la r v a e  emerged
d u r in g  th e  f i r s t  10 da.ys w ith  th e  rem aining  12$ emerging dur­
in g  th e  n e x t  15  days . The emergence o f th e  l a rv a e  i n  r e l a t i o n  
to  th e  d a i l y  mean tem p e ra tu re  i s  diown in  GRAPH XXVI.
The a d u l t s  from th e  above l a r v a e  began to  emerge on Ju ly  
2k  and c o n tin u e d  u n t i l  August 3 . The t o t a l  number o f  a d u l t s  
was 1 ,1 2 9 , w ith  the  f i r s t  a d u l t  emerging k j  days a f t e r  th e  
f i r s t  l a r v a e  were p la c e d  i n  th e  cage . The peak o f  emergence 
o c c u r re d  on J u ly  25 , o r  1 day a f t e r  emergence s t a r t e d .  The
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p e r c e n ta g e  o f  l a r v a e  p la c e d  i n  th e  cage to  emerge as a d u l t s  
was 2 3 .3 .  The emergence o f  a d u l t s  i n  r e l a t i o n  to  p r e c i p i t a ­
t i o n  and d ad ly  mean tem p era tu re  i s  a lso  shown i n  GRAPH XXVI.
A f te r  a n a ly z in g  th e  d a ta  o b ta in e d  on th e  emergence o f  
l a r v a e  f r o m f r u i t  d rops  i t  i s  obv ious t h a t  th e r e  i s  a  d i r e c t  
r e l a t i o n s h i p  between p r e c i p i t a t i o n  and th e  d a te  and number o f  
l a r v a e  „and a d u l t s  to  emerge. This r e l a t i o n s h i p  i s  shown most 
c l e a r l y  when a  d ry  s p e l l  p re c e d e s  th e  p e r io d  when emergence 
would n o rm a lly  s t a r t .  I n  such in s ta n c e s  th e  emergence o f  the  
l a r v a e  o r  a d u l t s  i s  r e t a r d e d  u n t i l  a  w e t t in g  r a in ,  and then  
th e  emergence shows a  v e ry  a b ru p t  r i s e .  However, i f  d u r in g  
th e  p e r io d  th e  l a r v a e  a re  i n  th e  d rops, and du ring  th e  p e r io d  
th e  a d u l t  c u r c u l io s  a re  i n  th e  s o i l ,  r a in s  occur o f t e n  enough 
to  keep th e  d rops  s o f t ,  and i f  th e  s o i l  i s  wet th roughou t th e  
emergence p e r io d  o f bo th  la r v a e  and a d u l t s ,  th e re  w i l l  be no 
sharp  peak such as  o ccu rs  when r a i n  fo llo w s  a d ry  s p e l l .
There i s  a p p a re n t ly  no s i g n i f i c a n t  r e l a t i o n s h i p  between 
d a i l y  mean tem p era tu re  and th e  emergence o f l a r v a e  from drops 
and th e  emergence o f a d u l t s  from th e  s o i l .  The ran g es  i n  th e  
te m p e ra tu re  d u r in g  th e  p e r io d  o f  emergence i s  n o t g r e a t  enough 
to  a f f e c t  th e  a c t i v i t y  o f  th e  la rv a e  o r  a d u l t s  du ring  t h i s  
p e r io d .
S tu d ie s  were made to  determ ine  what e f f e c t  p r e c i p i t a t i o n  
has on th e  p e rc e n ta g e  o f l a rv a e  e n te r in g  th e  s o i l  to emerge 
a s  a d u l t s .  I t  has been observed  by th e  w r i t e r  t h a t  i n  y ea rs
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ifrhen th e  p r e c i p i t a t i o n  waB heavy d u r in g  the  p e r io d  sp en t  in* 
th e  s o i l  by th e  d i f f e r e n t  s ta g e s  o f  th e  c u r c u l io ,  t h a t  th e  
p e rc e n ta g e  o f  th e  l a rv a e  to  emerge as a d u l t s  was ex trem e ly  
low,. Upon ex am ina tion  o f  th e  s o i l ,  dead l a r v a e ,  pupae and 
a d u l t s  cou ld  be found covered  w ith  a w hite  mold* In  seasons 
when th e  r a i n f a l l  was l i g h t  d u r in g  th e  tim e th e  d i f f e r e n t  
s t a g e s  were i n  th e  s o i l  th e  p e rc e n ta g e  o f a d u l t s  to  emerge 
was heavy .
I n  1936 "ft16 r a i n f a l l  and th e  p e rc e n ta g e  of a d u l t s  to  
emerge were b o th  heavy, b u t  t h i s  i s  e x p la in ed  by the  f a c t  
t h a t  t h e r e  was p r a c t i c a l l y  no p r e c i p i t a t i o n  in  J u ly  u n t i l  
th e  24-th, a t  which tim e p r a c t i c a l l y  a l l  the  c u rc u l io s  were 
m atured and read y  to  emerge. T h ere fo re , a f t e r  th e  r a i n  on 
J u ly  24-, th e  c u r c u l io s  began to  emerge i n  l a r g e  numbers, 
r e a c h in g  th e  peak on J u ly  25 . 6.4-6 in ch es  o f r a i n  f e l l
from  J u ly  24- to  29* The t o t a l  p r e c i p i t a t i o n  from th e  time 
th e  l a r v a e  e n te r e d  th e  s o i l  u n t i l  a l l  a d u l t s  had emerged, 
and th e  p e rc e n ta g e  o f l a r v a e  t h a t  e n te re d  th e  s o i l  to  emerge 
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T o ta l  p r e c i p i t a t i o n  i n  in c h e s  frov. th e  time the  f i r s t  
c u r c u l io  l a r v a e  e n te r e d  th e  s o i l  u n t i l  a l l  th e  a d u l t s  
emerged.
The p e r  c e n t  o f  l a r v a e  e n t e r i n g  th e  s o i l  to  emerge as 
a d u l t  s .
tohe r e l a t i o n  o f  the  p e r  c e n t  o f  c u rc u l io  l a r v a e  to emerge 
as a d u l t s  to the  p r e c i p i t a t i o n  from th e  tim e th e  l a r v a e  e n te r  
th e  s o i l  u n t i l  a l l  a d u l t s  emerge.
DEPTH THE CURCULIO LARVAE BURROW INTO THE SOIL TO PUPATE'
I n  1930 t e s t s  were conducted  to  de term ine  th e  dep th  la r v a e  
burrow  in to  th e  s o i l  to  p u p a te .  The experim en ts  were conducted 
by p la c in g  c u r c u l io  l a r v a e  i n  cages c o n ta in in g  about S in ch es  
o f  s o i l  and l a t e r  c a r e f u l l y  removing th e  s o i l  i n  h a l f  in ch  
l a y e r s  and c o u n tin g  th e  pupal c e l l s  i n  each h a l f  in c h .  In  one 
ex perim en t 1 0 . 58$  were found in  th e  f i r s t  h a l f  in ch , 31 .94$  in  
th e  second h a l f  in ch , 41 .00$  i n  th e  t h i r d  h a l f  in ch , 10 . 5*3 in  
th e  f o u r t h  h a l f  in ch  and 5*90 i n  th e  f i f t h  h a l f  in ch  of th e  
s o i l .  I n  a n o th e r  t e s t ,  14.2*3$ was found i n  th e  f i r s t  h a l f  
in c h  o f  s o i l .  I n  a n o th e r  t e s t ,  14.2*3$ was found i n  th e  f i r s t  
h a l f  in c h ,  50 . 00$  i n  th e  second h a l f  in ch , 2*3.57 i n  th e  t h i r d  
h a l f  in c h ,  and 7*^5 i n  the  fo u r th  h a l f  inoh o f  s o i l .
These d a ta  show t h a t  i n  one experim ent 72$, and i n  th e  
o th e r  ex perim en t 78$  o f th e  la r v a e  p upa te  i n  th e  second and 
t h i r d  h a l f  in c h  o f  th e  s o i l  from the  to p . They were no t 
found d eeper th a n  2 1 /2  in c h e s  i n  th e  s o i l .
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varietal preference
During 1935 193& t e s t s  were conducted  to  de term ine
i f  th e  c u r c u l io  had any p re fe re n c e  fo r  d i f f e r e n t  v a r i e t i e s  
o f  a p p le s  b e fo re  th e  young f r u i t  was formed. Two apple  t r e e s ,  
a  T ra n sp a re n t  and a  York, were s e l e c te d  fo r  th e  t e s t .  Each 
o f  th e  two t r e e s  were j a r r e d  f o r  c u r c u l io s  from th e  time th e  
buds showed p in k  u n t i l  a f t e r  a l l  th e  c u r c u l io s  had emerged 
from t h e i r  w in te r  q u a r t e r s .  The York t r e e  came in to  f u l l  
bloom abou t ij- days a f t e r  th e  T ran sp a ren t  t r e e ,  and both  t r e e s  
rem ained la d e n  w ith  blossom s f o r  about 2 days a t  th e  same tim e .
The t e s t s  i n  193^ were c a r r i e d  on i n  th e  same manner as 
i n  1935, w ith  th e  York t r e e  and the  T ran sp aren t t r e e  be in g  i n  
bloom a t  th e  same time over a p e r io d  o f  7 -or 2 days. The r e ­
co rd s  o b ta in e d  show t h a t  i n  1935 1936 th e  c u rc u l io  was
caugh t i n  s i g n i f i c a n t l y  l a r g e r  numbers from the  T ransparen t 
t r e e  th a n  from  th e  York t r e e ,  when bo th  v a r i e t i e s  were p ra c ­
t i c a l l y  i n  f u l l  bloom a t  th e  same tim e.
I t  i s  g e n e r a l ly  known t h a t  a f t e r  th e  ap p les  a re  formed 
th e  c u r c u l io s  p r e f e r  th e  T ra n sp a ren t v a r i e ty  over th e  York, 
as th e  T ra n sp a re n t  a p p le s  a re  s o f t  f l e s h e d  and s u i t a b l e  f o r  
fe e d in g  and egg d e p o s i t io n .  The hand f l e s h e d  v a r i e t i e s  a re  
n o t  s u i t a b l e  f o r  fe e d in g  and i f  th e  eggs a re  d e p o s i te d  i n  
th e  a p p le s  they  w i l l  be c ru shed  by the  growth o f  th e  f r u i t .
T h ere  i s  no s a t i s f a c t o r y  e x p l a n a t i o n  f o r  t h e  c u r c u l i o s
p re feren ce  o f a Transparent apple to a. York when both are in  
bloom a t the same tim e. But the exp lan ation  i s  probably con­
n ected  w ith the sense organs o f the cu rcu lio  and the odor o f  
th e b lossom s.
The number o f c u r c u lio s  c o l le c te d  from each o f the York 




Number o f  c u r c u l io s  c o l l e c t e d  from ° Tr- 'nsoorent n - '- le  t ree  
Number o f  c u r c u l io s  c o l l e c t e d  from s York a - r l e  t r e e
t o r l l  1935 May
The number o f c u r c u lio s  c o l le c t e d  from a Transparent and a York 




Number o f  c u r c u l io s  c o l l e c t e d  from a T rsneo^ren t  aoole  t r e e  
Number o f  c u r c u l io s  c o l l e c t e d  from a York anc le  t r e e
30
A pril  1936 May
The number o f  c u r c u l io s  c o l l e c t e d  from a T ran sp a ren t and a. 
York app le  t r e e  when bo th  t r e e s  were j a r r e d  on th e  same d a te s  
d u rin g  193^»
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OBSERVATIONS ON FEEDING
O b se rv a t io n s  made i n  peach o rc h a rd s  e a r l y  i n  the  s p r in g  
ov er  a p e r io d  o f  s e v e ra l  y e a rs  show t h a t  i n  a d d i t io n  to  th e  
s e p a ls  and p e t a l s  o f th e  f r u i t ,  the  sm all te n d e r  l e a v e s  on 
sh o o ts  n ea r  th e  ground a re  a  p r e f e r r e d  food  o f  th e  c u r c u l io s .  
The c u r c u l io s  were ob se rv ed  fe e d in g  on th e  te n d e r  f o l i a g e ,  
and many were c o l l e c t e d  from th e se  s p ro u ts  d u r in g  th e  p e r io d  
work was conduc ted  on th e  c u r c u l io .
L a b o ra to ry  o b s e rv a t io n s  on fe e d in g  were conduc ted  by 
b r in g in g  i n  peach tw igs  c o n ta in in g  peaches  from l /k -  to  l / 2  
inch  in  d iam e te r  and p la c in g  th e  tw igs  i n  w a te r  to  keep them 
f r e s h .  Large l a n t e r n  g lo b e s  were p la c e d  ov er  th e  tw ig s  and 
th e  to p s  covered  w ith  cheese  c lo th  to  p re v e n t  th e  escape  o f  
th e  c u r c u l io s .
O b se rv a tio n s  showed th e  h e a v ie s t  fe e d in g  to  be on th e  
s e p a ls ,  th e  n e x t  h e a v ie s t  on th e  sm all p ea ch es ,  (FIGURE 5 ) 
w ith  some fe e d in g  on th e  te n d e r  l e a v e s .  I n  a n o th e r  t e s t ,  
w ith  ap p le  tw ig s  c o n ta in in g  bo th  blooms and sm all a p p le s ,  th e  
p e t a l s  were e a te n  f i r s t ,  th e  sm all a p p le s  n e x t ,  w ith  v e ry  
s l i g h t  fe e d in g  on th e  f o l i a g e  even a f t e r  th e  sm all a p p le s  and 
th e  p e t a l s  were e a te n  away* I n  an o th e r  t e s t ,  peach , a p p le  and 
c h e r ry  tw igs  were p la c e d  in  w ith  th e  c u r c u l io s .  Feeding  was 
th e  h e a v ie s t  on th e  s e p a ls ,  sm all p eaches , and te n d e r  l e a v e s  on 
t h e  p each , th e  c h e rry  f o l i a g e  was e a te n  n ex t h e a v ie s t ,  b u t  no 
f e e d in g  on th e  apple*
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O ther t e s t s  were conducted  i n  th e  same manner, u s in g  
h o th  sp ray ed  and unsprayed  fo l ia g e *  I n  one t e s t  two ap p le  
tw ig s  were u sed , one un sp ray ed  and th e  o th e r  sp rayed  w ith  a  
l e a d  and s u l f u r  s o lu t io n  . O b se rv a t io n , two days l a t e r ,  a f t e r  
th e  b e e t l e s  were p la c e d  i n  the  g lo b e ,  showed an equal amount 
o f  fe e d in g  on bo th  tw ig s ,  b u t  a f t e r  th e  second day th e r e  was 
p r a c t i c a l l y  no f e e d in g  on th e  sp ray ed  tw igs and s l i g h t  fe e d ­
in g  on th e  u n sp ray ed . Most o f  th e  b e e t l e s  l e f t  th e  tw ig s  
and went to  th e  bottom  o f  th e  l a n t e r n  g lo b e  where th ey  began 
to  d ie  i n  a few days. I n  a n o th e r  t e s t  two peach  tw ig s ,  one 
unsprayed  and th e  o th e r  sp rayed  w ith  l e a d  a r s e n a te  were u se d .  
O b serv a tion  a t  th e  end o f  2k  and 4g ho u rs  showed an equa l 
amount o f  fe e d in g  on each tw ig . At th e  end o f  72 ho u rs  p r a c ­
t i c a l l y  a l l  th e  b e e t l e s  had  l e f t  th e  sp ray ed  tw ig s  and were 
e i t h e r  on th e  bo ttom  o f  th e  l a n t e r n  g lo b e  o r  f e e d in g  on th e  
unsprayed  tw ig .
E f f e c t s  o f  sp ray  on egg d e p o s i t io n
These t e s t s  were conducted  by cag ing  th e  b e e t l e s  on a 
sp ray ed  lim b o f a t r e e  (FIGURE 6 ) and by p la c in g  sprayed  
tw ig s  i n  a l a n t e r n  g lo b e , as p r e v io u s ly  d e s c r ib e d .  Observa­
t i o n s  showed t h a t  i n  a l l  c a se s  th e  b e e t l e s  c o n tin u ed  to  o v i­
p o s i t  and fe e d  h e a v i ly  from 2 to  days, a f t e r  which tim e 
o v i p o s i t i o n  a p p a re n t ly  ceased  and feed in g  became very  s l i g h t .  
A few b e e t l e s  were dead and a p p a re n t ly  a few were s ic k  a f t e r  
two d ay s .  T his  would i n d i c a t e  tha/t a f t e r  a po isonous sp ray
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lias  been  a p p l ie d  to  an o rc h a rd  tho u san d s  o f  c u r c u l io  eggs w i l l  
be d e p o s i te d  b e fo re  th e  b e e t l e s  have consumed enough p o iso n  to  
s to p  t h e i r  a c t i v i t i e s .
F i e l d  and l a b o r a to r y  t e s t s  w ith  a r s e n i c a l  
s p ra y s  and d u s t s  i n  th e  c o n t r o l  o f  th e  c u r c u l io
In  3-932* s e v e ra l  t e s t s  were c a r r i e d  on to  d e te rm ine  th e  
com parative  e f f i c i e n c y  o f  a r s e n a te  sp ray  and d u s t s  i n  th e  con­
t r o l  o f the  c u r c u l io .  The f i e l d  t e s t s  were conducted  by cag­
in g  a  c e r t a i n  number o f  c u r c u l io s  on a  peach  l im b  i n  a  commer­
c i a l  o rc h a rd  t h a t  had j u s t  r e c e iv e d  an a p p l i c a t i o n  o f  s p ra y  o r  
d u s t .  The cage u sed  was made o u t  o f  s c re e n  w ire  i n  th e  shape 
o f  a  c y l in d e r ,  24 in c h e s  i n  d ia m e te r ,  and in c h e s  lo n g .
FIGURE 6 . O loth was sewed around each end so as  to  be t i e d  
around th e  lim b  to  p re v e n t  th e  escape  o f  th e  c u r c u l io s .
The l a b o r a to r y  t e s t s  were conducted  by b r in g in g  a sp ray ed  
m a te r ia l  from th e  peach o rc h a rd  and p la c in g  i t  i n  a cage in  
th e  i n s e c t a r y  w ith  th e  c u r c u l io s .
I n  th e  f i e l d  t e s t s ,  r e c o rd s  were ta k e n  a f t e r  th e  c u r c u l io s  
had  been  caged on th e  sp ray ed  lim b  from 6 to  10 days . The 
av e rag e  p e r  c e n t  dead i n  a l l  d u s t  a p p l i c a t io n s ,  a t  th e  end o f  
6 days , was 42.15* The average  p e r  c e n t  dead i n  a l l  sp ray  ap­
p l i c a t i o n s ,  a t  th e  end o f  6 days, was 6 4 .9 0 . The average  p e r  
c e n t  dead  in  a l l  d u s t  a p p l i c a t io n s ,  a t  the  end o f  10 days , was 
7 6 . 6 . The average  p e r  c e n t  dead i n  a l l  sp ray  a p p l i c a t io n ,  was 
( ^ • j The d a ta  a re  shown in  TABLE X II I .
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I n  th e  l a b o r a to r y  t e s t s ,  th e  average  p e r  ce n t  dead in  
th e  d u s t  t e s t ,  a t  th e  end o f  3 days , was 10 , The average  p e r  
c e n t  dead i n  th e  sp ray  t e s t  a t  th e  end o f  3 d ays , was 50*
The average  p e r  c e n t  dead i n  th e  d u s t  t e s t s  a t  th e  end o f  6 
days was 70* The average  p e r  c e n t  dead i n  th e  sp ray  t e s t ,  a t  
t h e  end o f  6 days , was 100. These d a t a  a re  shown i n  TABLE XIV.
The r e s u l t s  o b ta in e d  from th e s e  t e s t s  i n d i c a t e  t h a t  a  
l e a d  a r s e n a te  sp ray  i s  much more e f f e c t i v e  a g a in s t  th e  c u r c u l io  
th an  l e a d  a r s e n a te  d u s t ,  and t h a t  w ith  e i t h e r  d u s t  o r sp ray  
many o f  th e  c u r c u l io s  l i v e  f o r  s e v e r a l  days a f t e r  f e e d in g  
upon th e  f r u i t  and f o l i a g e .
I n  o th e r  t e s t s  conduc ted , c u r c u l io s  were c o l l e c t e d  from  
a  t r e e  a  c e r t a i n  number o f  days a f t e r  th e  s p ra y  o r  d u s t  was 
a p p l ie d ,  and p la c e d  i n  a  cage and f e d  on u nsp ray ed  f o l i a g e .
The purpose o f  th e s e  t e s t s  were to  d e te rm in e  i f  th e  c u r c u l io s  
had consumed a  k i l l i n g  dose o f  p o is o n  w hile  fe e d in g  on th e  t r e e .  
There was n e a r ly  50$, m o r t a l i ty  a t  th e  end o f  30 d ays . The 
m o r t a l i ty  on th e  b e e t l e s  c o l l e c t e d  from th e  sp ray ed  o rc h a rd  
was th e  h e a v i e s t .  The r e s u l t s  o f th e s e  ex p e rim en ts  a re  
shown i n  TABLE XV.
O ther t e s t s  s im i l a r  to  th o se  i n  TABLE XV were conducted , 
h u t  o b s e rv a t io n s  were no t co n tin u ed  over a lo n g  p e r io d  o f  t im e . 
The r e s u l t s  o f  th e se  t e s t s  a re  shown in  TABLES XVI. and XVII.
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l i o s  used  
in  t e s t
Number 
dead in  
6 days
Number 
dead in  
10  days
per cent 
dead in  
6 days
iK)
Per cen t  
dead in  
10 days
9 3 .390-10  dust 15 6 I k
90-10  « 15 7 9 1̂-6 .6 6 0 .0
90-10  « 25 I k 20 56 .0 go.o
90-10  » 30 15 22 5 0.0 73 .3
Lead Ars. 
2 lb s .  to  










1 0 0 .0
1 0 0 .0
n 25 15 2k 6 0 .0 9 6 .0
it 15 Hi­ 46 .6 _ 93.3
l uouu ucau xu o uays i n  a n  ausx a p p l i c a t io n s .U 8 .1 5
Average p e r  c e n t  dead i n  10 days i n  a l l  d u s t  a p p l i c a t io n s 7 6 .6 5
Average p e r  c e n t  dead i n  6 days i n  a l l  sp ra y  a p p l i c a t i o n s ^ .  9
Average p e r  c e n t  dead i n  10 days i n  a l l  sp ray  a p p l ic a t io n s 9 7 « 3
TABLE XIV.
L ab o ra to ry  t e s t s  w ith  a r s e n i c a l  sp ray s  and d u s ts  d u r in g  1932. 
Numoer c u rc u -  Spray t e r  c e n t  dead Fer""cerit dealT"
l i o s  p la c e d  m a te r ia l  a t  th e  end o f  a t  th e  end o f
i n  cage_______ u sed ____________  3 days______ _ 6 d a y s ________
20 Ars. l e a d - 2  l b s .  50 100
to  each 100 g a l s .
20 1 5 l e a d  a r s e n -  10 70
a t e  d u s t
F i e l d t e s t s  w ith  a r s e n i c a l a










s p ra y ­
ed
u sed
May 9 10$ Ar. 
d u s t  
12 10$  a r .
d u s t  
19 5$ ax.
d u s t  
22 5$  a r .
d u s t  
25 Lead a r .  
2#  to  100 
 g a l  sp ray
Date
b e e t l e s  
were 
caged  on 
t r e e
No. r a in s  
between tim e 
sp ra y  a p p l ie d  
& tim e b e e t l e s  
p la c e d  on t r e e
Number
b e e t l e s
p la c e d
on
t r e e
P er c e n t  
b e e t l e s  
dead  a t  
end o f : 
10  days
Per c e n t  
b e e t l e s  
dead a t  
end o f 
20 days
P e r  c e n t  
b e e t l e s  
dead a t  
end o f  
30 days
May 11 0 57 36 . 56.1 56.1
l b 1 go 0 .0 55 .0 55.0
22 2 go 2 .5 35 .0 H«.75
2b 0 100 1 6 .0 25 .O 25.0
30 3 65 50.77 69 .23 69.23
F i e l d  t e s t s  w ith  a r s e n ic a l s
Date 
o rc h a rd  
was du s ted
May g
Date b e e t l e s  
c o l l e c t e d  & 
p la c e d  i n  cage
May 13
TABLE XVI.
I b e e t l e sNo. b e e t l e s  
p la c e d  in  
cage________
50
jo b e e t l e s  
dead a t  end dead a t  end 
o f  2 da.ys o f  ij- days
0 6
b e e t l e s  
dead a t  end 
o f  10  days
52
F ie ld  t e s t s  w ith  a r s e n i c a l 3 TABLE XVII.
Datd 
o rch ard  
was dusted
Date b e e t l e s  
c o l l e c t e d  & 
p lace d  in  cage
No. b e e t l e s  
p lace d  in  
cage
$  b e e t l e s  
dead a t  end 
o f  2 days
$  b e e t l e s  
dead a t  end 
o f  b  days
$  b e e t l e s  
dead a t  end 
o f  10 days




CONTROL FOR THE PLUM CURCULIO
The p r i n c i p a l  c o n t r o l  measure i n  Maryland i s  sp ra y in g  
o r  d u s t in g  o rc h a rd s  w ith  a r s e n i c a l s ,  and b u rn in g  woodland 
s t r i p s  a d ja c e n t  to  th e  o rchards#
Three a p p l i c a t i o n s  o f  a r s e n i c a l s  axe recommended. The 
f i r s t  when t h r e e - f o u r t h s  o f  th e  p e t a l s  have f a l l e n ,  o r  a s  
a d v ised  by th e  sp ray  s e r v i c e ,  th e  second when p r a c t i c a l l y  a l l  
th e  shucks axe o f f  th e  peach , and th e  t h i r d  two weeks l a t e r .
The a r s e n i c a l s  a p p l ie d  as a  sp ray  i s  much more e f f e c ­
t i v e  th an  when a p p l ie d  as  a d u s t .  I t  k i l l s  q u ic k e r  and a ls o  
k i l l s  a  much l a r g e r  p e rc e n ta g e  o f  th e  b e e t l e s .  However a r ­
s e n ic a l s  a p p l ie d  as  a  d u s t  i n  o rc h a rd s  where th e  i n f e s t a t i o n s  
a re  l i g h t  have p roved  s a t i s f a c t o r y .
The b u rn in g  o f  wood edges, t e r r a c e s ,  o r  any p la c e  s u i t ­
a b le  f o r  h i b e r n a t io n  o f  c u r c u l io s  has  p roven  a  g r e a t  a d ju n c t  
i n  c u r c u l io  c o n t r o l .  I t  h as  been shown t h a t  th e  p o p u la t io n  
i s  d e c re a se d  by 50$  by bu rn ing  th e  woods back f o r  a  d i s t a n c e  
o f  300 y a rd s .  T his  method i s  p r a o t i c e d  i n  may Maryland 
o rc h a rd s  and shou ld  be done when th e  t r a s h  and le a v e s  a re  
d ry  so as  to  re a c h  th e  b e e t l e s  t h a t  may be covered  deep ly  
w ith  such d e b r i s .
T ree  J a r r i n g
T h is  method o f supplem entary  c o n t ro l  i s  p r a c t i c e d  i n
9^
h e a v i l y  i n f e s t e d  o rc h a rd s  i n  th e  South tout i s  recommended 
f o r  M aryland o n ly  in  e x c e p t io n a l  c a se s  as  th e  i n f e s t a t i o n s  
a r e  n o t  heavy enough to j u s t i f y  the  c o s t  o f  such a  p r a c t i c e .
Removing Drops
The c o l le c t in g  and removing o f ea r ly  drops from th e  
orchard i s  a g rea t adjunct in  d ecreasin g  the cu rc u lio  popu­
la t io n  in  h e a v ily  in fe s te d  orchards. The overw interin g  cur­
c u l io s  come in to  the orchard and d ep o sit  eggs in  the sm all 
peaches and a p p le s . A few days a f te r  the eggs are d ep o sited  
the sm all f r u i t  drops to the ground and w ith in  a week or so 
the larvae w ith in  reach m aturity , le a v e  th e sm all f r u i t  and 
enter th e s o i l  to  emerge as a d u lts  la t e r  in  the summer. I f  
th ese  drops are removed and d estroyed  i t  w i l l  g r e a t ly  de­
crease th e summer torood and in  turn decrease th e p op u la tion  
the fo llo w in g  sp rin g .
The date on which th e larv a e  f i r s t  b egin  to  lea v e  th e  
drops v a r ie s  a few days from year to year. T herefore, no 
d e f in i t e  date can toe s e t  for  c o l le c t in g  the drops. S ix  
years o f  research  shows th a t June 6 i s  the e a r l i e s t  date  
th a t la rv a e  b eg in  to le a v e  the f r u i t ,  and June lty the l a t e s t  
d a te . T herefore, i f  the drops are removed from the orchard  
b efo re  June 6 there i s  l i t t l e  p o s s ib i l i t y  th a t any larv a e  
would have l e f t  the drops. One a d d itio n a l c o l le c t io n  about 
10 days a fte r  the f i r s t  i s  n ecessary  where the in fe s ta t io n  i s  
heavy.
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C u l t i v a t i o n
C u l t i v a t i n g  o rc h a rd s  a t  th e  p ro p e r  tim e k i l l s  many o f  th e  
c u r c u l io s  t h a t  a r e  i n  th e  s o i l .  I n  o rd e r  to  g e t  the  g r e a t e s t  
b e n e f i t  from c u l t i v a t i o n ,  i t  shou ld  be done a t  th e  tim e th e  
g r e a t e s t  number o f  pupae a re  i n  th e  s o i l ,  f o r  i t  i s  i n  t h i s  
s t a g e  o f  developm ent t h a t  th e  g r e a t e s t  number a re  d e s t ro y e d  by 
c u l t i v a t i o n .  E ig h t  y e a r s  o f  re c o rd s  on th e  tim e o f  emergence 
o f  the  summer brood a d u l t s  i n d i c a t e  t h a t  on an average  th e  
p e r io d  d u r in g  which th e  g r e a t e s t  number o f  pupae a re  i n  th e  
s o i l  a t  any one tim e i s  from J u ly  S to  13 . T h e re fo re ,  i n  c u l ­
t i v a t i n g  th e  o rc h a rd s  th e  o p e r a t io n s  shou ld  be tim ed  so a s  to  
o b ta in  the b e s t  r e s u l t s  p o s s ib l e  i n  c u r c u l io  c o n t r o l  and a t  
th e  same tim e n o t  s a c r i f i c e  any o f th e  b e n e f i t s  to  th e  o rc h a rd  
t h a t  i s  exp ec ted  from c u l t u r a l  p r a c t i c e s .
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SUMMARY
I*  R ecords ov er  a  p e r io d  o f e ig h t  y e a rs  on th e  e n t ra n c e  o f  
th e  c u r c u l io  i n t o  peach and app le  o rc h a rd s  show t h a t  th e  p e t a l s  
axe f a l l i n g  from th e  peaches and t h a t  the  ap p le  t r e e s  a r e  i n  
f u l l  bloom b e fo re  th e  f i r s t  c u r c u l io s  e n te r  the  o rc h a rd .  No 
c u r c u l io s  e n t e r  sp rayed  o r  c u l t i v a t e d  o rc h a rd s  u n t i l  from 1 to  
3 days a f t e r  th e  d a i l y  mean te m p era tu re  i s  above 55° •
I I .  R ecords o ver a p e r io d  o f  e ig h t  y e a rs  show t h a t  th e  a v e r ­
ages o f  th e  d a i l y  mean tem p era tu re , from  A p ri l  20 u n t i l  th e  d a te  
on which ap p ro x im a te ly  50$  o f  th e  c u r c u l io s  have e n te r e d  th e  
o rc h a rd  ran ge  from 550 to  57° r e g a r d l e s s  o f  th e  d a te  on which 
50#  have e n te r e d  the  o rc h a rd .
I I I .  R ecords ov er  a p e r io d  o f  f i v e  y e a rs  on th e  d i s p e r s i o n  o f  
c u r c u l io s  in to  th e  o rc h a rd  show t h a t  th ey  a re  p r e s e n t  on t r e e s  
n e a r  woodland a r e a s  and o th e r  s u i t a b l e  h i b e r n a t in g  q u a r t e r s  
from  3 to  l t̂- days b e fo re  they  re a c h  th e  c e n te r  o f th e  o rc h a rd ,  
and t h a t  th e  i n f e s t a t i o n  i s  nev er as  heavy away from t h e i r  
h ib e r n a t in g  q u a r t e r s  as i t  i s  n e a r  i t .
IV . R ecords on th e  egg d e p o s i t io n  o f  the  c u rc u l io  show t h a t  
t h e  c u r c u l io  w i l l  beg in  o v ip o s i t io n  as soon as they  le a v e  t h e i r  
h i b e r n a t i n g  q u a r te r s  i f  a s u i t a b l e  o v ip o s i t io n  medium i s  
p r e s e n t .  The minimum number o f eggs d e p o s i te d  by a s in g le  f e ­
male c u r c u l io  a t  Hancock, Md., d u rin g  1935> under l a b o r a to r y
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c o n d i t io n s ,  was 34-, th e  maximm number was 92 , w ith  an ave r­
age o f  55*3 * l a  1936 th e  minimum number o f  eggs d e p o s i te d  
by  a  s in g l e  fem ale c u r c u l io  was 17 , th e  maximum number was £ 2 ,
w i th  an ave rage  o f  40 . 5 .
V. The in c u b a t io n  p e r io d  o f  th e  c u rc u l io  egg i n  193^ v a r ie d
from  12*5 days i n  th e  e a r l y  s p r in g  to  5*5 days l a t e r  i n  th e
summer* In  193^ 'the in c u b a t io n  p e r io d  o f  th e  c u r c u l io  egg 
v a r ie d  from 14- days i n  e a r l y  May to  9 days l a t e r  i n  May.
V I. The le n g th  o f  time sp en t  i n  f r u i t  by th e  egg and l a r v a  
o f  th e  c u r c u l io  ranged  from  21 to  29 days w ith  an ave rage  o f  
24-.09 d ays .
V I I .  The le n g th  o f  tim e sp en t  i n  th e  s o i l  by th e  l a r v a e  o f
th e  c u r c u l io  rang ed  from  9 "to 20 days w ith  an av erage  o f  1 2 .9 2
d ay s . The l e n g th  o f tim e sp en t i n  th e  s o i l  by th e  pupae o f  
th e  c u r c u l io  ran g ed  from 7 to 15  days, w ith  an average  o f  
1 0 .7 2  d ays .
V I I I .  The l e n g th  o f  tim e sp en t i n  th e  s o i l  by a l l  s ta g e s  o f
th e  c u r c u l io  ran g es  from 26 to  60 days w ith  an average o f
3 6 .3 0  days f o r  a l l  t e s t s .
IX . The av erage  le n g th  o f  t im e, over a p e r io d  of s e v e ra l  
yea .rs , from the  d a te  th e  eggs were d e p o s i te d  u n t i l  th e  cui>- 
c u l i o s  emerged from the  s o i l  was 60 .99 days.
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X. R ecords over a p e r io d  o f s ix  y e a rs  show t h a t  th e  d a te  
on which c u r c u l io  l a r v a e  s t a r t  l e a v in g  th e  f r u i t  d rops ra n g e s  
from  June 6 to  June 1 -̂, w ith  emergence c o n t in u e in g  u n t i l  l a t e  
i n  J u l y .  Seven y e a rs  r e c o rd s  show t h a t  the  f i r s t  c u r c u l io
emergence o f  th e  summer brood ranged  from J u ly  10 to  J u ly  2^,
w ith  emergence c o n t in u e in g  u n t i l  th e  middle o f  August.
X I. The p e rc e n ta g e  o f  l a rv a e  t h a t  e n te r  th e  s o i l  to  emerge
a s  a d u l t s  depends to al l a r g e  e x te n t  upon the  p r e c i p i t a t i o n  d u r­
in g  J u ly .  I f  th e  p r e c i p i t a t i o n  i s  l i g h t  a. g r e a t e r  p e r  c e n t  o f  
l a r v a e  w i l l  re a c h  m a tu r i ty  th an  i f  th e  r a i n f a l l  i s  heavy .
X II .  R ecords tak en  on th e  dep th  t h a t  c u r c u l io  l a r v a e  burrow  
in to  th e  s o i l  to p u p a te  show t h a t  a p p ro x im a te ly  75$  o f  them 
p u pa te  i n  th e  2nd and jTd. 1 /2  in ch  o f  th e  s o i l  from th e  to p ,
w ith  none go ing  deeper th a n  2 1 /2  in c h e s
X I I I .  T e s ts  on v a r i e t a l  p re fe re n c e  show t h a t  c u r c u l io s  have a 
g r e a t  p r e f e r e n c e  fo r  ye llow  T ra n sp a ren t  a p p le s  over York Im­
p e r i a l  a p p le s ,  even in  th e  blooming p e r io d ,  when b o th  v a r i e t i e s  
a re  i n  f u l l  bloom a t  th e  same tim e .
XIV. When c u r c u l io s  f i r s t  e n te r  the  peach o rc h a rd  i n  the  s p r in g  
th e y  f e e d  h e a v i ly  on th e  te n d e r  f o l i a g e  of th e  w ate r  sp o u ts  
n e a r  th e  ground, and o th e r  te n d e r  f o l i a g e  i n  th e  t r e e .  L a te r  



















XV* C u rc u l io s  w i l l  c o n t in u e  to  d e p o s i t  eggs from 2 to  M- 
days  a f t e r  b e in g  c o n f in e d  i n  a  cage and fe e d  on commercial 
sp ra y e d  peach and ap p le  f o l i a g e ,  blossom s and f r u i t *
XVI* F i e l d  t e s t s  w ith  a r s e n i c a l  d u s t s  and sp ray s  show t h a t  
a r s e n i c a l  sp rs y s  a re  much more e f f e c t i v e  i n  th e  c o n t ro l  o f  
c u r c u l io s  th a n  a r s e n i c a l  d u s t s .
XVII* C o n tro l  methods i n  Maryland c o n s i s t  o f  ap p ly in g  th r e e  
a r s e n i c a l  s p ra y s ,  one a t  th e  p e t a l  f a l l  s t a g e ,  one when two- 
t h i r d s  o f th e  peaches a re  exposed from th e  shuck, and th e  
t h i r d  two weeks l a t e r *  Supplem entary c o n t r o l  methods con­
s i s t  o f  bu rn ing  woodland, fen ce  rows, e t c . ,  n e a r  th e  o rc h a rd  
to  k i l l  o v e rw in te r in g  c u r c u l io s ,  and to  c u l t i v a t e  between 
J u ly  S and IS  to  k i l l  th e  pupae o f  th e  c u rc u l io *
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FIGURE I .
Sheet spread, under peach tr ee  ready for  
c o l le c t in g  c u rc u lio s .
FIGURE 2
Stage o f peach tree  at the time the f i r s t  
c u r c u lio s  were c o l le c te d .
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FIGURE 3
Stage o f Transparent apple tree  at the time 
the f i r s t  cu rcu lio s  were c o lle c te d .
FIGURE k
Stage o f York Im perial apple tr e e  at the  





A d u lt  c u r c u l i o  on  p e a c h .
FIGURE 6.
Cage u s e d  i n  e n c l o s i n g  c u r c u l i o s  on sprayed f o l i a g e *
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